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Editorial 


Conflicting arguments have appeared concerning the city, partic- 
ularly about downtown business centers and the move of shopping 
centers to suburban areas. The importance and immediate promi- 
nence of the problem deserves constructive consideration. 

A fundamental factor in the growth and health ofa city is plainly 
its attraction for business. Other factors are location, opportunities 
in art and learning, appearance, pleasure, and finally mobility to 
assure the convenience and patronage of its residents and transients. 

Unfortunately cities were planned and grew with little considera- 
tion for the threat of congestion from automotive travel. In blind 
eagerness to grow faster, though not always better, cities have be- 
come suddenly conscious that a free movement of traffic is basic to 
further progress. 

In the past half century, it has been evident that the advantages 
of free-flowing automotive transportation would become an in- 
escapable factor in transportation, travel, and trade. It should 
have been apparent that cities could no longer adhere to their pas- 
sive attitude in meeting their functional requirements. 

With consummate effort, city authorities have made progress 
in providing housing and other facilities to meet population growth, 
though generally without proper concern for increased travel 
facilities. Continuation of this type of inept procedure can lead 
only to aggravation of one of cities’ most serious problems. 

Some idle comments have appeared, indicating apprehension 
of present policies of building more and better highways leading 
to the cities. This type of thinking exhibits little wisdom and less 
comprehension of the rudiments of prosperous and wholesome city 
growth. 

For assurance of prosperous growth, cities should plan more for 
the future, instead of adhering to the present and past. They should 
become monumental and imposing, and yet also functional. 

Foresight and corrective measures have not kept pace with the 
growing seriousness of the problem. Leaders in this area have not 
been dynamic, nor always considerate of the motorwise public that 
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is quick to challenge disorder and confusion for their car conven- 
ience and pleasure. 

City congestion has reached a point of intolerance. Motor travel 
in the city has become uninteresting, tiresome, and time-consuming. 
With our national characteristic of vision, little has appeared to 
warrant early hope. Some corrective measures of considerable 
magnitude tend to partly adjust for failures of the past. But in this 
area, because of the absence of imaginative conception, there have 
been some expensive and significant failures. 

Because the problem is definitely before them, it is unfortunate 
that small cities and towns are remiss in their failure to make the 
most of their opportunities at this propitious time. 

City growth and development warrant constant study guided 
by expert knowledge and advice. Without it, no city can hope to 
enjoy the advantages of modern and efficient city administration. 

The absence of such guidance and the random growth of many 
communities will contribute to a plight of slums, blight, and 
congestion—the fulfillment of a lack of expectation and timely 
action. 

In the lower population groups, there is every indication ofinabil- 
ity or inappetence. These should look to sensitive and responsible 
leadership. 


Shh. 0 Lag — 

















Can Cities Survive Automobile Age? 
New Haven Used as a Test Case 


EDWARD J. LOGUE 


Mr. Logue is Development Administrator of the City of New Haven. 
In charge of New Haven’s development program, he is administratively 
responsible for co-ordinating the activities of the Redevelopment Agency, 
the City Plan Commission, the Traffic Engineer, the Parking Authority, 
and the housing code activities of the Bureau of Environmental Sanitation. 
As Chairman of the Code Enforcement Committee, Mr. Logue is 
responsible also for the co-ordination of administration of building, fire, 
and other municipal codes. Also, Mr. Logue is Secretary of the Urban 
Renewal Committee, a member of the Program Study Committee, 

fational Housing and Redevelopment Officials, a member of the 
bar of Connecticut and Pennsylvania, and Visiting Lecturer at the Yale 
Law School. 


HE family car is destroying the American city as a desirable 

place in which to live and work and play. The struggle is an 
entirely unequal one. Only a handful of cities seem likely to draw 
even by 1975. New Haven may be one of this handful. At least it 
has a fighting chance. 

By 1969 the $13 billion interstate highway system is scheduled 
for completion. More than $6 billion of interstate money will have 
been spent for highways in urban areas. All this to make cities more 
comfortable for the family car to pass in and out of (or through). 

The federal government puts up ninety percent of the cost of 
the interstate system against sixty-six-and-two-thirds percent of the 
cost of urban renewal projects. The interstate program is no local 
option. It’s you do it—or else. Or else we'll do it for you. With 
urban renewal it’s get if you can—if you can surmount a most 
ingenious obstacle course. 

When the mayors go down to Washington and ask for $6 billion 
by 1969 to make their cities fit for living, working, playing (and 
shopping) they are characterized as wild-eyed spenders, grubbing 
for a federal handout and evading their own responsibilities. 
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Obviously, cars are more powerful than cities. They are better 
organized, better financed and far more persuasive. 

In 1969, when the family car gets off the interstate highway on 
to the local street system, what will it find? First there will be thesame 
old r9th-century street system: narrow, cut-up, hopelessly obsolete. 


Still Nineteenth Century 


The central business district will be drab 19th century, too. Here 
and there a new store front (don’t look up to the second floor), 
plenty of empty stores, lots of parking lots where the buildings 
could no longer support themselves. 

Nineteenth century, too, will be the industrial districts—multi- 
story factories, by then half empty. The housing? Will the once 
grand neighborhoods with big houses and big lots be offices, institu- 
tions and used car lots? Neighborhoods with the tenements and 
the single-house lots, too small to keep a car off-street, will be slums. 
Miserable, overcrowded, but profitable. 

The family car, not enjoying downtown shopping, has stopped 
coming. With no place for the family car to park in the old industrial 
district, the breadwinner took a job where he could drive to work 
and park for free. Wealthy families long since moved out to greener 
pastures. Why bother to preserve the grand old neighborhood? It 
was easier by far to go out to the country—the taxes were lower and 
the air was pure. Then the family car became everyman’s car and 
everyman headed for the suburbs too, or dreamed of the day he 
would. 

Year by year the family car made possible the escape of more 
millions of American families from neighborhoods they no longer 
loved or trusted. Year by year the family car made the city more 
obsolete and less able to save itself. 

Most Americans are not inclined to worry about cities too much. 
If they do not live in the suburbs already they are planning to move 
there when they can afford it. 


Substitute for the City 


Each year the suburb becomes a more complete substitute for the 
city. Factory and office, lawyer and banker all are moving out. 
About the only thing you really must go to the city for is to be born 
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or patched up. And even here we have progress to report. A major 
Westchester country shopping center boasts a fully staffed hospital! 

To be sure the family car is not the only villain in the piece. As 
the roaring tractor-trailer displaces the freight train, the noise that 
stayed down by the tracks has spread all over town. An honest man 
must add at least two more villains. 

The unwillingness of most white Americans to share their 
neighborhoods with non-whites is another major cause of slums 
and blight. Poverty on the farm in the South and in Puerto Rico 
sends the Negro and the Puerto Rican to our cities—in ever increas- 
ing numbers—seeking out the employment opportunities which will 
make the American standard of living a reality for them. 

This is no new phenomenon. Millions of English, Irish, Italians, 
Poles, Germans and Scandinavians did not leave the old sod just 
for the thrill of a new country. 

Prejudice, however, piles the non-whites on top of one another 
into substandard housing wrung slowly and expensively from 
retreating whites. All too soon the overcrowding turns the neigh- 
borhood into a slum. 


‘Freedom to Abuse’ 


One of the freedoms Americans seem to value most is the freedom 
to use or abuse their privately owned property as they see fit. There 
are few places in the world today which match us in the freedom we 
are willing to give a man to put his property to the use which will 
bring the highest return, regardless of its impact on his neighbors, 
or the whole neighborhood, or indeed the whole city. 

In too many cities the public interest is a lonely, unattended, 
silent spinster as the zoning appeals board slices off another favor 
for a petitioner who has connections or will hire them. We are too 
prone to identify a building permit as progress, no matter what the 
purpose or the consequence. 

Looking ahead, surely we have a right to hope that prejudice 
will diminish. Whether we can count on a city to improve its house- 
keeping and enforce its codes is problematical. 

What of the family car? What can we reasonably hope for here? 
Will it continue to get longer and stronger, thicker and quicker? 
More expensive? More numerous? It would be a brave man indeed 
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who has any hope for taming the automobile and saving our cities 
thereby. 

The 1959 standard brand family car is already acutely un- 
comfortable in the city. Built big for easy riding and fast for fun, it 
is a tortured, frustrated thing as it swerves its stop-and-start way 
through the city. 

The cars of today are made for the wide open spaces—they 


should be called ““Turnpike Cruisers” for that is clearly what they 
do best. 


The Cry for Little Cars 


We have heard the mayor of our largest eastern city cry out for 
little cars. We have heard the mayor of our largest western city 
plead for cars that will not belch life-shortening smog. And what 
happens? Detroit goes on turning out more and bigger cars each 
year for all the world like the sorcerer’s apprentice. 

Enough of these gloomy forecasts. Let anyone who finds them 
overstated get out of his car and go for a walk through the city of 
his choice. To make it quite personal, go back to the town, the 
neighborhood, the block you were raised in. A half hour walk 
should be enough. Be careful you don’t get run over. 

Is it possible for a city, any city, to make its peace with the 
automobile and to provide an environment where car and man can 
get along together? 

Many plans have been drawn which prove that the city can 
survive—usually by specifying that car and man are to stay out of 
each other’s way. These plans are interesting, even stimulating, but 
they are not being carried out. 

Plans that are so perfect they cannot be carried out, are fun 
for the planners, their friends, their editors and their critics. That 
is really not what plans are for. A plan is not really worthy of the 
name until it has persuaded at least one politician. What of the 
plans that are being carried out? There are not so many of them. 
There are even fewer which integrate urban renewal and highway 
programs. 

New Haven, Connecticut, is one of the places where a truly 
comprehensive plan for rebuilding a city and serving it with new 
highways is actually being carried out. 
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The plan is not perfect. Not even those who are carrying it out 
think so. But it may be of some interest here. 


How New Haven Grew 


New Haven, settled in 1638, is the seventh oldest city in the United 
States. It was laid out in nine squares, the first city to have a plan. 
The central square was set aside as a market place and public 
ground. It survives today as New Haven’s distinctive and distin- 
guished Green. 

For the first half of its life the original plan sufficed. New Haven 
grew from a handful of settlers to a population of 8,000 at the time 
of the Revolution. About half lived in and around the original nine 
squares, engaged in trade and commerce and the busy life of the 
port as well as farming. The remainder were mostly farming in the 
outlying areas. 

Stated another way, there were 150 years of pleasant growth 
framed by surveyor Brockett’s plan. Then 75 years followed of more 
rapid growth spreading out into new “quarters’”’ with some sem- 
blance of order and plan. 

Then came the Civil War, the pell mell rush into manufactur- 
ing, the mass importing of labor to man the factories. ‘The workers 
were housed in tenements jumbled alongside the factories. 

After 220 years of gradual and pleasant growth, New Haven, 
in less than fifty years, lost much of its beauty and acquired most 
of the slums it is only now removing, another fifty years later. 

From 1860 to 1910, population shot up from 40,000 to 134,000. 

The horse car and then the trolley carried the new population 
to and from work, or downtown to shop or to Savin Rock or Light- 
house Park for a day’s outing. 


Once, No Commuters 


Everybody who worked in the city lived in the city. The surround- 
ing towns were farming communities, not suburbs. 

In 1910, New Haven went through a great ferment. Bold plans 
were made by some of the best planners in America for clearing out 
the slums and restoring New Haven’s lost beauty. A fierce debate 
raged but nothing happened. 
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The effort to clean out and rebuild was not made again for 
more than forty years. The automobile had provided an escape. If 
you were dissatisfied you had only to move to the empty towns 
outside. The suburbs came into being and grew as fast as the central 
city had finished doing. 

It is idle now to conjecture whether New Haven would have 
found the energy and the courage to rebuild itself if the family car 
had not come along and offered a less painful alternative on an 
individual basis. 

The facts are that New Haven did not rebuild itself, it got 
worse, and worse. Then things began to happen, very slowly at 
first. 

A Frenchman came to town. Maurice E. H. Rotival was his 
name. Planning was his trade. He was, however, unusual among 
planners in several respects. He was an engineer, a railroad engineer 
as well as a civil engineer, a pilot and a soldier. He was a planner 
who had seen his plans happen. 


Rotival’s Organic Plan 


Rotival made a plan for New Haven. It was an organic plan, nota 
detailed plan. Studying it, you could understand what functions 
the plan provided—housing, shopping, working. The plan lacked 
precision as any great master plan should. It was a guide, not a blue 
print. Rotival understood the difference between the master plan 
as guide and the neighborhood or district plan as a blueprint. 

More important, Rotival understood that traffic was the life- 
blood of the city and its roadways must be designed as a system of 
arteries which permitted a varied unimpeded flow of cars from area 
to area and function to function. 

The most striking, the most dynamic element in any Rotival 
plan is the highway network, the thoroughfare plan. No planning 
is done apart from it, no area or function is untouched by it. 

Rotival made several plans for New Haven—in 1941, 1945; 
1951, 1953. Action was slow to follow. The plans were too bold. 
The structure and the energy did not exist for turning the plans 
into reality. 

The one great accomplishment of the Rotival planning in this 




















Figure 1. Illustrative site plan for Church Street project, 


showing Oak Street project 
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Figure 2. Wooster Square Illustrative site plan 
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period was the location of the Connecticut Turnpike (then known 
as the Relocation of U.S. Route 1) across the harborfront. 

The Rotival plans at last found their champion and New Haven 
found its future in the person of thirty-seven-year-old Richard Lee. 

Richard C. Lee became mayor of New Haven and immediately 
began to provide the leadership, the imagination, and the willing- 
ness to dare that all bold plans must find, in peace or in war, if they 
are ever to attain reality. 


Mayor Richard Lee 


It is not the purpose here to describe the Lee Administration or the 
man himself. We are here concerned with New Haven’s efforts to 
make peace with the family car. In a practical sense they began on 
January 1, 1954, the day Richard Lee became mayor. 

The story is best told in terms of the individual projects. But 
first the several highways must be identified. 


1. The Connecticut Turnpike—This east-west toll road, opened 
in 1958, connects New York and Rhode Island, and is for most of 
its length a part of the interstate system. 

2. Relocated U.S. Route 5 (Interstate 91)—This north-south 
route begins in New Haven and ends at the Canadian border. 

3. Relocation of Connecticut Route 34—This road starts in New 
Haven and goes northwest to connect with Connecticut Route 8 
and the heavily industrialized Naugatuck valley. 

4. Waterside Park Interchange—The exchange point where the 
turnpike, Route 5 and Route 34 meet. 

5. The Oak Street Connector—This is the first mile of Route 34. 
It starts at Waterside Park Interchange and crosses along the 
southern edge of the central business district. It is designed to serve 
as a direct connector between the center of the city and the entire 
region by means of the Interchange. It functions as a distributor of 
this traffic at orderly points close to the center of the city. 


This highway network makes up the major part of the New 
Haven thoroughfare plan. When completed, its cost within the city 


limits will come close to $100 million, all of it from federal or state 
funds. 
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Roads both provide adequate traffic service and enhance New 
Haven’s development program. Commuter and through-traffic will 
come off busy city streets. There will be easy access to the central 
shopping area and to the major industrial districts. Residential 
areas will be protected from heavy traffic volumes and yet will be 
able to take quick advantage of the network. 


Local and Highway Needs 


This happy satisfaction of local and highway needs is no accident. 
Only five years ago city and state officials, local and state planners 
and engineers found it easier to quarrel than not. Patience, a will- 
ingness to work hard and above all a readiness to see the other 
fellow’s problem, have worked wonders. 

The highway staff is accustomed to dealing with local highway 
plans which are no more than a line on paper, and grandiose local 
development plans which never happen. Once convinced that the 
city people were in earnest and were willing to meet them half-way, 
the state highway department and staff co-operated enthusiasti- 
cally. The story of this joint co-operation in the location study for 
interstate g1 is too long to tell adequately here. 

Out of this experience, I draw these conclusions: 

First, the cry of the planners that the highway engineers should 
design their highways to fit local plans is nonsense. Such a policy 
would have local planning in effect done by the highway staff. 

Second, the right approach is for the local staff to prepare high- 
way layouts done to state standards that fit in with local plans and 
still provide adequate traffic service. 

Third, when the locality has done its homework well the traffic 
engineers are inclined to be co-operative. (Where they are not, some 
changes are in order.) 

Fourth, this approach costs a locality-staff money and energy 
and requires courage and decisiveness. This does not make it wrong. 


Crucial Question 


The fact that a city and a state highway department have agreed 
on the location of a fine set of limited access roads serving the 
central business district, the industrial districts and protecting the 














CAN CITIES SURVIVE 181 


residential areas does not mean much by itself. A new highway 
cutting through a slum area does not automatically eliminate the 
slum on either side. It can equally well cause the slum to spread 
farther. A new highway network can be a by-pass as readily as a 
collection and feeder system. 

The crucial question is, what has New Haven done with the 
opportunity it has helped to create? 

The answer may be given generally and then specifically. 

By means of its Oak Street, Church Street, Wooster Square and 
Long Wharf projects, New Haven has or will acquire ownership 
for clearance and resale of most of the right of way of the limited 
access highways built or proposed within the city limits. For much 
of the remainder, the land-use controls and rehabilitation standards 
of a redevelopment or renewal plan will insure that proximity to a 
new highway does not encourage detrimental uses or the sprouting 
of outdoor advertising. 

When all the hard work is done, a visitor driving through New 
Haven will see the city at its best, not its worst. 

A second and final general comment. 

Prominent among the new uses will be thousands of offstreet 
parking spaces; terminal garage and lot parking for the central 
business district; a ratio of required offstreet parking for each 
required new use. 


Specifics 


The total new offstreet parking spaces will exceed 7,500. If the 
standards are proper and the land-use controls are not loosened, 
New Haven and the family car may yet become fast friends. 

Here are the specifics from the four projects in the action stage. 

1. Oak Street Project Area: The bed of Oak Street was once a 
stream up which the first settlers sailed to make their first landing 
in New Haven. The oldest part of the city—it had become over the 
300 and more years, the juiciest slum in Connecticut. 

Hundreds of families were crowded into foul tenements with 
no playing space and cheek-by-jowl with businessmen of all descrip- 
tion. The land itself had great potential—lying between the main 
Yale campus and the Medical Center, only three blocks from New 
Haven’s Green. 

The forty-two-acre site has been cleared, families and businesses 
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relocated and construction underway. A $12-and-a-half million 
telephone building is nearing completion, as well as two new 
business blocks for displaced merchants. Construction has begun 
on the first of three sixteen-story apartments that will be the finest 
in the state. More than 1,000 off-street parking spaces are provided 
in the project blocks, and of course no on-street parking will be 
permitted. The Oak Street Connector and its frontage roads go 
down the middle of the project and add immensely to the value of 
the land as well as insuring that it will not be isolated from other 
important uses and therefore an excessive risk. 

The assessed value of the slum was $3 million. Assessed value of 
the improvements will exceed $15 million. We are confident that 
the Oak Street area can now live at peace with the automobile and 
that it will be attractive enough to bring back to New Haven many 
families who have fled to the suburbs. 

2. Church Street Project Area: This ninety-six-acre site is New 
Haven’s major effort to keep its place in the sun. Taking advantage 
of the Oak Street Connector which bisects it, the area provides for 
a modern regional shopping center, department store, and hotel 
complex lying between the Connector and New Haven’s Green. 

More than 3,000 offstreet parking spaces will serve the new 
center and the surrounding central business district. It has been 
planned and designed to have all of the additions of the most 
modern suburban center plus all of the extra attractions that are 
found only in the heart of the city. 

The rest of the project area will be devoted to the highest type 
of downtown office use to draw back into the city some of the tenants 
who have been locating on the outside. A school community center 
and a rehabilitation section complete the project. The investment 
in private capital alone will greatly exceed $35 million and will 
restore faith and confidence in the entire downtown area. The 
developer of the project is Roger L. Stevens, New York real estate 
expert and financier. 

3. Wooster Square: This 236-acre project is anew breed, a renew- 
al project with emphasis on salvation of most of the existing dwellings 
in the western half around a new school and community center as 
fine as anything in the suburbs will offer. On the eastern hand a 
slum tenement and factory section is being demolished to make 
way for modern industrial uses. The two areas are separated by 
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interstate 91, which has been designed to serve the industrial area 
but not to permit through-traffic to pass through the residential 
area. 

Just moving into the action stage after four years of planning, 
the project is expected to take five years to accomplish. 

4. Long Wharf Project: The Long Wharf project is a 350-acre 
project lying on both sides of the Connecticut Turnpike as it passes 
along New Haven’s harbor front. This project is primarily a land 
reclamation effort to rid the city of substandard and unhealthy 
marginal lands on the harbor front, and to put in their place a fine 
new food distribution center and a new plant for one of New Haven’s 
largest industries. 

The industry of Sargent and Company will abandon its g0-year- 
old buildings on a prime waterfront site, which will in turn be made 
available for a harbor-oriented industry. Project planning has been 
completed, and project execution activities are anticipated for 
spring. 

For the areas that remain, clearance will be held to a minimum. 
A major and still unresolved problem is supplying enough offstreet 
parking in small-lot pre-automobile housing areas to make these 
neighborhoods compatible with the automotive way of life and 
vice versa. 

There is a well known hazard in improving highways and 
increasing offstreet parking. It is said that this will only induce 
the automobile to venture in, in ever larger quantities. We hope 
we have minimized this risk by the limitations on intensity of land 
use set forth in the redevelopment and renewal plans. For those 
portions of the central business district outside such areas, it will 
be necessary to develop modern zoning standards as well as an 
adequate offstreet parking program, public and private. 

Here we have in summary one city’s efforts to adjust to the age 
of the family car. The progress to date can be attributed to leader- 
ship from City Hall; to organized citizen support from the Citizens 
Action Commission and other groups; to an adequate and com- 
petent staff and to co-ordinated administration of the program. 

There is no claim that the entire answer is here or that it is all 
perfect and not subject to improvement. It is fair, however, to say 
that anybody who wants to try to reach answers on the same scale 
is in for a challenging time of it. 





Express Highway Design 


CHARLES M. NOBLE 


Prior to his present position, directing Ohio's road-building program, 
Charles M. Noble was Chief Engineer for the New Jersey Turnpike 
Authority from May 23, 1949 to January 14, 1957. He has more 
than thirty-five years of experience in engineering in seven states and on 
Naval bases in the Pacific. Most of his experience has been on highways 
but it also includes various civil engineering fields. 


For thirteen years he was engineer with the Port of New York Authority 
on projects totaling $150,000,000. Included were the Lincoln Tunnel, 
the George Washington Bridge, and other major undertakings. He 
served as special highway engineer on the original Pennsylvania Turn- 
pike, highway engineer for the Pentagon Building, and as New Jersey 
State Highway Engineer. 


In World War II, Mr. Noble accomplished engineering reconnaissance 
in China behind the Japanese lines, and constructed Naval bases, air- 
fields and docks in the Aleutians. He was awarded the Arthur Welling- 
ton Prize of the American Society of Civil Engineers for his paper, 
“The Modern Express Highway.’ Mr. Noble is a member of the 
Advisory Council of The Civil Engineering Department of Princeton 
University. He is a member of the American Society of Civil Engineers 
and the National Society of Professional Engineers, The Institute of 
Traffic Engineers, and is a past Vice President of the American Road 
Builders’ Association and a past regional Vice President of the Amer- 
ican Association of State Highway Officials. 


ORE than twenty years ago there was set down in a paper 
presented to the American Society of Civil Engineers (Paper 
No. 1977) convictions on the matter of design for the modern express 
highway. Prominent highway engineers of the time participated in 
the discussion. The majority opinion was that the engineer was not 
given complete responsibility for providing a facility that allowed 
adequately for maximum user safety and permanent utility. 
Since the mid-thirties a trend has developed toward loosening 
administrative shackles, toward appreciating the role of the motor 
vehicle in the national economy, toward recognizing that basic 
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safety should be designed into highways and toward viewing the 
highway as a long-term investment. But, this is hardly more than 
a strong trend even today, and that only after years of dollar-waste 
and human slaughter. 

Were this not the case—had we already accepted or been 
allowed to accept completely our obligations as professional road- 
builders in developing the National System of Interstate and 
Defense Highways, for example—this article would not be neces- 
sary. The short-sighted are still with us. Their voices, loud, reach 
vast audiences, avowedly in the name of economy. 

Design is all too often viewed merely as one of many steps in 
building a road. It is a lamentable fact there is a tendency to adopt 
the rigid slide rule approach in engineering problems. A tragic 
consequence is the almost automatic loss of perspective, which 
means losing sight of original purposes. It becomes incomprehen- 
sible, therefore, to discuss design without first exploring the place 
of the highway in mid-twentieth-century America. 


Dynamic Force 


We are a people on wheels. Hardly a point for serious debate, but 
the ramifications are not well understood. Were the motor vehicle 
abruptly taken away in this age we could not get to work; we would 
starve to death within a brief period, for almost all food is trans- 
ported by motor truck at one stage or another; the wheels of 
industry would stop; we could not enjoy the benefits of scientific 
advancement; the doctor and the hospital would be inaccessible; 
pleasure would be confined to a community drastically shrunken; 
tourism would cease in America. Thus, we have reached the point 
of total dependence upon the motor vehicle, and the motor vehicle 
is completely dependent on good highways. The motor vehicle has 
become a dynamic force that must be reckoned with in our whole 
economic and social order. There is no turning back. 

The automotive vehicle is truly an integral part of American 
life. But the awareness that a fully integrated and well designed 
highway system is essential to exploit that vehicle has not yet 
completely permeated the consciousness of the average citizen. 
Without the best highways the economic health of the country will 
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be seriously threatened. It should be clear, therefore, that the 
objective is to provide a wholly integrated network of highways 
adequate to accommodate all motor vehicles not only for today’s 
traffic but for that which can be expected for a reasonable number 
of years to come. 

It should be equally as clear that road building no longer can 
be reduced solely to a dollars-and-cents proposition if for no other 
reason than the significant role of the highway in our daily lives. 


Safety: Who’s Responsible? 


There are other reasons. And none is more prominent in a nation 
dedicated to the value of human life than that of safety—the safe- 
guarding of each man, woman, and child. There are those who 
insist the responsibility for assuring safety on the highway belongs 
first to the individual highway user; then, when the individual 
refuses or fails to accept that responsibility, it is up to the legislative 
and law enforcement bodies to correct the situation. 

No one can long argue the need for so fixing the responsibility, 
but we must not deny the wisdom of permitting the engineer to 
assume fully the responsibility of providing a highway that is 
essentially safe. By using the tools at his disposal, the highway 
engineer can accomplish a real reduction in property damage, 
personal injury and human death. 

We are still slaughtering 35,000 Americans on our highways 
annually. High time to recognize the limitations of legislation in 
coping with this deplorable situation. High time for the engineer to 
assume a large share of the responsibility; to appropriate the 
responsibility if it is not freely given. We would be derelict as 
professional engineers if we sat complacently by and did not use 
our capacity to build safety into the highways of America. We 
know what to do. We know how to do it. Our principal failing, 
obviously, is a reluctance to display at all times the courage of our 
convictions. Money should not be measured in terms of human life. 


Invest Wisely 


We should also measure good design in terms of sound investment 
principles. In so doing, we necessarily think of the highway as a 
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long-term capital investment—to be built in such a way that its 
usefulness is lasting, that its dividends are real and continuous. It 
is almost unbelievable that in a nation renowned for its sound 
business practices—in a nation conditioned to measure wisdom and 
success in terms of dollar profits—the great bulk of our road net- 
work has been literally thrown together without much regard for 
the dollar. 

The loudest critics of good design win support on the premise of 
protecting the tax dollar; yet they speak and think only in the short 
term, advocating the cheapest of all possible designs. A close look 
at this nation’s roadbuilding experience is more than sufficient to 
substantiate these assertions. 

We need but look around to find instances where a road has 
been built and rebuilt, built and rebuilt. Look at a forty-mile stretch 
of US 40 rebuilt as a four-lane divided facility about ten years ago. 
Today, with innumerable points of access, crossings at grade, nar- 
row structures and narrow median, it represents a driving hazard. 
To meet the minimum standards prescribed for the national inter- 
state system, this multi-million dollar facility will have to be 
completely rebuilt on new location. The road was obsolete the day 
it was opened to traffic. A classic example of waste. 

Why? Perhaps, because the engineer was given a predetermined 
sum of money and told, “Build the road.”’ Perhaps, because planners 
erred in estimating traffic volumes. Perhaps, because limited access 
was determined to be too costly a luxury in the face of local pressure. 
Whatever the reasons, we have continued year after year to pour 
the road-tax dollar down the drain. The control of access has been 
proved as the most important legislative provision on main arteries, 
not only for basic safety, but also to preserve the highway invest- 
ment and assure the continued economic health and prosperity of 
the region through which the highway passes. 

A long time ago someone invented the phrase, “Must be econom- 
ically justified.” This phrase is dragged out on too many projects 
as a clincher to avoid providing barely adequate design. If we had 
buried that phrase twenty years ago, we would not be in quite as 
bad a situation as we are now, and more of the things done then 
would still be good today. This would have avoided the need to 
rebuild some of the highways constructed in the past, resulting in 
an economic loss on a nation-wide scale. 
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Much of the past hand-to-mouth policy was justified by the 
pressing need for a surface first to get all of America out of the 
mud, and then to build up a connected road system for the country. 
Both these problems meant stretching the road dollar. Highway 
engineering was then in its earliest formative stage. Now we are 
out of the mud and have a traffic volume and safety problem that 
must be solved. 

Even today many designs stop just short of doing the job, and 
this inadequate design has cost countless fortunes in money and 
lives. The money spent is wasted since the job must be done over. 
A few dollars more would have safeguarded the original investment. 
With highways costing millions a mile, the nation can no longer 
afford to rebuild these facilities every few years. Why do we want 
to corral this automotive vehicle? Why don’t we give it free scope 
so it can operate efficiently and safely? There are still some people 
who have little faith in America, in the automotive age, and in the 
future. 

We know these new highways, if properly designed, will reduce 
fatalities, injuries, and property damage. Adequate highway design 
has proved it can drastically reduce accidents. On the New York 
Thruway, fatalities in 1958 were but 0.88 compared with 5.9 a 
100 million vehicle miles in the country. Total accidents on the 
New Jersey Turnpike are but six percent of the national rate. Easy, 
generous design allows a greater margin for driver error and for 
foul weather: fog, rain, sleet, ice, snow. 

What we are really talking about is “‘good engineering,” and 
the checks and balances that not only assure elimination of waste 
and extravagance, but at the same time assure fully adequate, safe 
design—design that will not be obsolete the day of completion or 
for years to come; that will not have to be rebuilt at tremendous 
economic loss. 

An instance of the type of needed foresighted policy was exem- 
plified during the design of the New Jersey Turnpike. Traffic 
estimates for the Turnpike by reputable consultants justified only 
four lanes. It took intercession by three businessmen, Commission 
members, to overrule the consultants and build six lanes at the 
north end. Then, less than five years later, a $25 million widening 
project was necessary to add a third lane in each direction for a 
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sixty-one-mile extension of the original six-lane section.Fortunately, 
provision had been made for the possibility of widening and little 
investment was lost. 

The engineer must be more than a slipstick wielder and calculat- 
ing machine operator. He must have judgment and engineering 
skill. He must know when to spend money to save money. The old 
saying that the rich get richer and the poor get poorer because the 
poor can never invest in permanent facilities is a great truism. The 
time has arrived in the highway field to invest in permanent facilities. 

It is said that America is fast reaching the point where increased 
taxation might well mean economic disaster. It is incomprehensible, 
therefore, that we should pay even lip service to the short-sighted 
concepts that would force us to continue to waste precious resources 
by building public highways destined for quick obsolescence. Aver- 
age cost of the modern express highway is estimated at one million 
dollars a mile in rural areas and up to $20 million a mile in congested 
areas. At such cost, this nation cannot afford to build obsolete 
highways. 


The National Interstate System 


Let us discuss specific features that have been referred to as “good 
design” in terms of their application to the National System of 
Interstate and Defense Highways. Here we have a 41,000 mile net- 
work of fully controlled access express highways under development 
now. This is an excellent opportunity for the highway engineer to 
exercise his tried skills, advanced technology and resourcefulness— 
as contrasted with the age-old excuse of settling for less than the best. 

Coincident with the Act of Congress that established the construc- 
tion timetable and method of financing the system was the admoni- 
tion to America’s roadbuilders that this system should consist of a 
wholly integrated network of roads adequate to accommodate the 
needs of our economy and national defense for years to come. There 
remained—there still remains—to be developed, a universally ac- 
cepted interpretation of the specific do’s and don’ts of its design. 
Thus we have yet the struggie of good design versus expedience— 
the same old story in a slightly different form. 

Specifically, the situation developed into a controversy over the 
understanding and application of the minimum design standards 
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established for the Interstate System. The short-sighted, uninformed, 
and inexperienced have taken the view that these minimum stand- 
ards are the standards, to be adhered to in any circumstances with- 
out exception. 

Upon learning that in practice both federal and state road 
agencies viewed these standards as guides—as minimums below 
which no one dare go—there were those in responsible position 
who spoke of either applying the minimums as maximums or 
developing another set of standards which would serve as maxi- 
mums. To apply fixed, arbitrary maximums would severely 
jeopardize the fundamental idea developed by Congress. It would 
assuredly result in the creation of a rigid system of prescribed 
limitations arbitrarily arrived at that would strike at the heart of 
professional judgment. In no area of science or engineering can a 
proper job be done unless the guideposts of professional judgment 
are followed. 

The American Association of State Highway Officials clearly 
recognized the significance of professional judgment in highway 
design when it carefully developed the approved standards accepted 
by the Bureau of Public Roads in the design of the Interstate System. 

Following are excerpts from those standards: 


The National System of Interstate and Defense Highways is the most 
important in the United States. It carries more traffic per mile than any 
other comparable national system and includes the roads of greatest 
significance to the economic welfare and defense of the Nation. The 
highways of this system must be designed in keeping with their importance 
as the backbone of the Nation’s highway systems. To this end they must 
be designed with control of access to insure their safety, permanence and 
utility, and with flexibility to provide for possible future expansion. 
. .» Divided highways should be designed as two separate one-way roads 
to take advantage of terrain and other conditions for safe and relaxed 
driving, economy and pleasing appearance. All known features of safety 
and utility should be incorporated in each design to result in a National 
System of Interstate and Defense Highways which will be a credit to the 
Nation. 

These objectives can be realized by conscious attention in design to 
their attainment. All Interstate highways shall meet the following min- 
imum standards. Higher values which represent desirable minimum 
values, a device used in previous Interstate standards, are not shown 
because it is expected that designs will generally be made to values as 
high as are commensurate with conditions, and values near the minimums 
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herein will be used in design only where the use of higher values will 
result in excessive cost. In determination of all geometric features includ- 
ing right of way, a generous factor of safety should be employed and 
unquestioned adequacy should be the criterion. All design features 
required to accommodate the traffic of the year 1975 shall be provided 
in the initial design. .. . 


To the engineer this is a clear, statesmanlike pronouncement 
which sets the stage for the production of fine highways. The goal 
and the guiding principles for its attainment are abundantly clear. 
Satisfactory accomplishment depends upon the courage and dedica- 
tion of the highway engineer and administrator. 

Let us look more closely at the several features of geometric 
design relative to the interstate system and the prescribed minimum 
standards thereof, keeping in mind the place of the modern highway 
in the national economy, the need for building maximum user- 
safety into the highway, and the wisdom of spending the road-tax 
dollar in accord with sound investment principles. Great care should 
be used in applying minimum standards to design. The minimum 
should never be used as if it were the standard. It should be kept 
in mind that the minimum should be used only in dire necessity. 

Let’s be more specific and discuss a few features that are basic 
to the problem of both highway designer and traffic engineer. 

Right of Way: The only permanent parts of a highway are the 
right of way and alignment. These are the bases upon which every- 
thing else rests. Here is where the most costly mistakes are made. 
Most facilities do not have enough right of way to take care of the 
inevitable need for widening, and consequently the whole invest- 
ment is lost in moving to a new location. 

Alignment: Equally permanent is the alignment. Here again it 
is possible to design so poorly that the whole investment may have 
to be thrown away in the future. Tortuous alignment should be 
avoided, or accidents will increase and traffic will slow down when 
volumes become high. Keeping horizontal and vertical curves far 
enough apart can increase the traffic capacity by ten percent. 

There are many advantages in flat curvature that are often 
overlooked. It is well known that gentle curves are easier to drive 
and that sharp curves require considerable skill to negotiate. In 
addition, sharp curvature is an obstacle to traffic flow, causing 
congestion and delay when volumes become heavy. 
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Easy curves aid traffic volume, increase ease of driving, and 
reduce the need for superelevation. If it becomes necessary to raise 
speed limits in the future, the superelevation of a flat curve can be 
raised without having to rebuild the curve on a new alignment. 
There is less danger of sliding sideways on icy pavement on a flat 
curve, and a very flat curve can be built without superelevation, 
eliminating the hazard often encountered when water from melting 
snow runs down the slope and forms unexpected icy spots on an 
otherwise dry pavement. Obviously, easier all-weather design is 
safer and better than minimum “fair-weather’” design. Wise 
engineers use flat curves whenever economically feasible and avoid 
winding alignment. 

There are actual cases where the minimum curve has been 
“thrown in” repeatedly throughout an entire highway project with 
no judgment being shown by the designer. In some projects a 
re-study with flatter curves actually resulted in a shorter line and 
less cost. And most important, each roadway of a dual highway 
should be designed as a separate roadway with a wide variable- 
width median whenever the topography is favorable. 

Grades: Most grade problems in the past were worked out on a 
vehicle operating basis. Today safety needs greater consideration. 
In addition to vehicle operating aspects, easy grades have an 
important bearing on the safety of a highway. Easy down-grades 
are safer in icy weather, and easy up-grades reduce the chances of 
vehicles blocking the roadway in icy weather. Also, easy up-grades 
increase the speed of heavy vehicles and reduce the chances of 
rear-end collisions which are one of the most serious types of 
accidents on a divided highway. During one period rear-end colli- 
sions accounted for fifty percent of the fatalities on the New Jersey 
Turnpike. 

Fixed Objects: All fixed objects near the road should be elim- 
inated. Trees should be surrounded by thick cushions of shrubbery 
and should be grouped to form a streamlined shape. Bridge piers 
and abutments should be surrounded by guard rails, flared at the 
ends. Guard rails at overpasses should be continuous with the 
bridge rails. (Many roads today show a lack of harmony between 
bridge designer and road designer at these locations.) 

Curbs and sidewalks across bridges should be flared at the ends, 
and the flare should be “‘flat” or a collision will be of fixed-object 
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type rather than of the sliding type. Cross pipes and culverts can 
be designed so that they do not become obstacles in case of traffic 
emergency. Smaller pipes need no headwalls, and, when needed, 
they should be low and streamlined to deflect vehicles. 

Medians: Either ample width or a fixed barrier such as a double 
faced guard rail is needed to prevent head-on collisions. The width 
at which the fixed barrier is no longer needed has not been clearly 
determined, but it would seem to be about thirty feet. Whether a 
raised or depressed median is safer seems to depend on width, with 
the raised type being preferred for widths under thirty feet. In 
either case, medians should be designed with smooth contours and 
freedom from fixed objects so a vehicle can “‘ride out” an emergency 
without overturning or serious damage. 

Shoulders: On heavily traveled roads, paved shoulders are re- 
quired on both the inside and the outside of each dual pavement. 
Experience indicates that shoulders are used much more frequently 
by the public than most engineers anticipate. Shoulders of the New 
Jersey Turnpike lost their cover stone in five or six days after open- 
ing the highway, in spite of signs which read: ““No Stopping Except 
for Repairs.”’ The transition from roadway to shoulder should be 
smooth—smooth enough to prevent slowing of vehicles on leaving 
the roadway, thus reducing the risk of rear-end collisions. Shoulders 
can be constructed economically with a surface texture that creates 
a rumbling sound or noise that may awaken most drowsy drivers. 

Sight Distance: Both horizontal and vertical sight distances are 
vital for safety. Longer vertical curves are required by the new 
lower cars, and it will be necessary to solve the drainage problem 
caused by these flat curves by warping the shoulders rather than 
limiting the sight distance to accommodate the drainage. 

At high speeds the horizontal degree of curvature must be 
limited to less than thirty minutes in order to obtain full view with 
head lamps. More attention needs to be given the problem of 
keeping trees and other plantings back from the inside of horizontal 
curves in order to preserve sight distance. Sight distances greater 
than the minimum should always be provided when feasible. 

Interchanges: Generous, full-width, full-length acceleration and 
deceleration lanes should be provided at all interchanges and other 
on-and-off points such as rest areas. Also, too often designers skimp 
on acceleration and deceleration lanes in order to reduce costs, for- 
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getting that these areas are potentially more hazardous than any- 
where else along the highway. Frequently the lanes are shortened 
because bridges would have to be extended to accommodate safe 
full-length facilities. This is shortsighted policy. 

Interchanges too close together should be avoided because of 
weaving and congestion problems. Care should be used in the use 
of left hand take-offs because most drivers are unfamiliar with this 
type, and are likely to make sudden lane changes in front of other 
vehicles. Lighting of interchanges is very helpful as a guide to 
drivers. The lighting should be concentrated at exits and other 
hazard points. 

Traffic Capacity: There seems to be an increasing tendency to 
use high hourly traffic volumes in design and to use low expansion 
factors in the prediction of future traffic. Worse yet, the 30th peak 
hour is being computed at too low a percentage of the average daily 
traffic. Recent counts in areas subject to traffic potential show 
values considerably above the ten percent figure used in past years. 

Furthermore, directional flow is being played down on the 
theory that traffic in opposite directions will eventually be equal- 
ized. All of these trends add up to the construction of these great 
new highways with insufficient capacity to handle traffic. And all 
too often no provision is made to widen the facility. Surely traffic 
growth will not cease in 1975. 

As an example of the problem faced in designing for the future, 
the highway-needs study made in Ohio in 1948 predicted traffic 
volumes for 1970. These predicted volumes were exceeded in 1954, 
sixteen years ahead of time. The New Jersey Turnpike had to be 
widened in less than five years after opening. Again, the amount of 
freight hauled by trucks in the United States during 1954 exceeded 
that hauled by the railroads by 422 million tons. The construction 
of one or two large industrial plants near the highway, employing 
thousands of workers, can change the traffic pattern and demand 
overnight. 

It is predicted that the nation will have fifty million more people 
by 1975, mostly in urban areas, a total of 100 million vehicles 
compared with the present sixty-seven million, and twenty million 
more workers, mostly in urban areas. All this is to come in sixteen 
short years. Truly, America is on the move. 

There is nothing in this picture to justify cutting down traffic 
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estimates and trimming sails in the provision of an adequate num- 
ber of lanes to handle traffic. Design should provide for free flowing 
traffic conditions. We would not be measuring up to our respon- 
sibilities if these new great highways were designed for crowded, 
unsafe, nerve-racking conditions. Nor do we believe the people 
of this country want that kind of road service. 

Miscellaneous: Probably no other feature on old highways has 
caused so many tragic accidents as narrow bridges. Refuge lanes or 
shoulders, both left and right, should be provided on bridges as well 
as on the rest of the roadway. Present design standards are inconsist- 
ent in permitting narrow shoulders and narrow medians on long 
viaducts where the probability of breakdowns is greater than on 
short bridges. 

The extra space also facilitates maintenance and snow removal 
which is always a problem on long viaducts, and avoids the “necking 
in” effect on approaches which often causes trouble because head- 
light glare prevents drivers from seeing the change in alignment. 
Narrow bridges also cause traffic congestion on heavily traveled 
routes. 

The streamlined design of grading and of drainage structures 
is suggested as a safety measure which also simplifies mowing and 
other maintenance and reduces erosion. 

Considering the benefits obtained, a greater percentage of the 
cost of a highway could well be invested in such driver-aids as 
delineators, reflectorized lines marking both edges of the roadway, 
and signing both large and frequent enough to minimize the num- 
ber of lost or puzzled drivers. 

Electric illumination is required at interchanges, rest areas, and 
in urban areas where lighting in adjacent areas throws the express 
highway in shadow and blinds the driver. Illumination at tunnel 
portals has not been adequate as recently designed. It takes five 
seconds for the pupil of the eye to enlarge sufficiently for clear vision. 


As a further aid, it is suggested that portals be flared open to let 
daylight in. 


Aesthetics 
Highways are the windows of America. Remember the railways 


where they, almost without exception, pass along the ““back doors” 
of the nation. Visitors from the world did not get a very good idea 
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of the beauty and the grandeur of this country because they saw 
the back yards. That should be remembered and avoided. There 
should be an enlightened viewpoint toward aesthetics and beauty 
and appropriateness along the highway. 

The great interstate highways can form much-needed green 
belts across the countryside and through highly urbanized, devel- 
oped and industrial areas. These green belts can forever be tremen- 
dous assets to the community because, as urban areas develop, they 
will become more and more crowded. The green belts may become 
the only break in the monotony of a tremendous metropolitan 
complex. The highway official has a duty to enhance, preserve and 
protect aesthetic values along the roadsides of America. He must 
do his best to make the highway attractive and a community asset. 

Slopes should be planned to mesh naturally with the landscape. 
They should work with the landscape—not violate it. The earth 
work should be “streamlined” not only for aesthetic reasons but 
for the safety of out-of-control vehicles and also from the very 
practical need to reduce perpetual maintenance cost by designing 
so the roadside can be maintained by fast-moving, efficient power 
equipment. 

Often there has been a lack of proper moulding of surfaces at 
interchanges. Too often steep slopes are used and the treatment has 
not envisioned the area as a whole. 

Graceful, smooth-flowing contours with gentle slopes not only 
create aesthetic values but reduce perennial maintenance costs. 
The hand-to-mouth policy of just the minimum with regard to 
landscape moulding is shortsighted since it loses sight of mainte- 
nance costs that go on forever. Anything that can be done in the 
design and construction period to reduce maintenance is good 
business, good solid down-to-earth business that pays dividends. 

Another problem is a tendency to plant trees, large growing 
trees, in a spotty pattern, here and there, or in rows. And trees 
should be kept away from high-speed roadways. The vehicle does 
not always stay on the roadway, people go to sleep, or the vehicle 
goes out of control. A tree can be a deadly killer. In addition, we 
must avoid monotony, repetitious monotony, and the geometry of 
the highway, sonecessary tosafeguard human life, must be preserved. 

We should design roadsides for the automotive vehicle. We 
must discard statics and adopt dynamics. We, in highway engineer- 
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ing, are dealing with a highly dynamic world—a moving world. 
We must think in terms of landscaping, or rather the landscape 
coming toward us at a hundred feet a second because that is the 
scale in which people are moving today—a hundred feet per second. 
The landscape is rushing toward us at that speed and we have to 
adjust our thinking and scale to that type of situation. That requires 
mass. 

Now in the roadside of the future I see mass, but not the jungle 
type of mass. I see clumps of large growing trees—a large mass or 
clump—and around those clumps I see somewhat smaller trees, 
flowering trees like the locust. A pattern something like the natural 
forest. And then, surrounding the locusts, a belt of flowering dog- 
wood or any small flowering tree of that sort and, surrounding that, 
a thick belt of shrub-type material, so that an out-of-control vehicle 
will crash into a yielding object, a yielding cushion which will 
decelerate rather than kill. 

Those masses will be needed to give the kind of scale that will 
fill the massive landscape that characterizes the interstate highway. 
I see that composite planted in a streamlined manner so that the 
maintenance man, as he comes along, can run his fast moving power 
mower in a wide sweep without getting into sharp re-entrant angles. 

And above all, we must do a good job. We have got to do a 
creative job and it must be geared to the dynamic flow of the land- 
scape viewed from the swiftly moving automotive vehicle. We must 
co-ordinate with highway geometrics and we must be practical and 
down to earth. If we do that, we will have beautiful and creditable 
landscapes along the highways of America. 


Conclusion 


What is really feared is not over-design, but falling short. In spite 
of our best efforts, we may still fall short. 

There is no substitute for brain power—there is no substitute 
for thinking a problem through; there is no substitute for applying 
individual thought and design analysis to every problem. The mere 
application of design examples out of a book is not facing up to the 
responsibility of the professional highway engineer. The modern, 
progressive highway engineer will use his skill, his creative, imag- 
inative thinking, to design the highways of America suitable for 
the vehicle, safe for the driver and good for decades to come. 
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N three years, the Garden State Parkway carried into the ten 

counties it traverses an economic impact measured in ratables 
and retail business of $1,680,290,843. Previously undeveloped 
regions bordering the route have burst into life with new homes, 
motels and shopping centers. Despite the fact that the parkway’s 
traffic is limited to passenger vehicles, its environs are outdistancing 
the rest of the state in economic gain. 

The most impressive result of a recent study is that these eco- 
nomic improvements will continue for many years in the future, 
for the peak is not in sight. But, in the period studied, the ratables 
increase and the rate of gain in retail business were twice those of 
the state’s remaining eleven counties. 

Details of those gains, plus housing and population studies are 
discussed in the following four sections of this article: retail business, 
ratables, home building, and population. 


Motels Supplant Many Hotels 


Acceptable statistics on retail business along its ten-county route 
demonstrate that completion of the Garden State Parkway either 
caused directly or was significantly coincident with: 1. A reversal 
of the downward trend in shore resort business; 2. the development 
of new and prosperous trade centers. 

Rutgers University researchers recently conducted a study of 
the shore area for the period from 1948 to 1954. From this, they 
concluded that resort business was in a serious decline. 
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The survey, of course, covered the six years immediately preced- 
ing the building of the parkway. It was concentrated, moreover, 
on the big centers of Asbury Park and Atlantic City with hotel 
receipts as an index. 

The study cited a six-year decline of $1 million in hotel receipts 
and a corresponding decrease in the number of hotels. Operating 
hotels in Atlantic County, for example, dropped from 348 to 256; 
in Ocean from 134 to 91, and in Monmouth from 272 to 205. 

Rutgers’ surveyors took note of a “boom” in the building of 
motels and tourist courts about this time but studied the trend only 
as far as 1954. They did not analyze the complete switch in service 
that the motel business has made since the end of World War II. 

Motels usually are built at the edges of large population centers 
—in expanses where it is possible for the guest to park his car 
practically at the door of his accommodation. While retaining this 
convenience, the new motels are taking on many of the character- 
istics of the hotels they are supplanting. 

Instead of being just a place for the traveler to get a night’s rest 
before continuing his journey, the motel today offers suites for 
families, complete, even, with kitchenettes. The motel, therefore, 
is no longer just a roadside stop but a place—particularly in a shore 
area—where a family can spend a vacation. 

Completion of the parkway was the signal for the sudden 
construction of hundreds of motels in the townships and boroughs 
of its environs. The motel may be a mile or two away from the 
beach which attracted the vacationing family to the area in the 
first place, but their car is at the door, ready to take them within 
a few feet of the surf. 

Retail business declines observed by the Rutgers survey crews 
in Atlantic City and Asbury Park have continued since completion 
of the parkway. However, on a county and area basis, this decline 
is overwhelmingly offset by the steep increase of business in the so- 
called countryside sections. 


Counties Gain in Retail Sales 


Figures in the 1955 and 1957 Sales Management annuals show 
interesting comparisons between 1954—when the Parkway was 
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still under construction—and 1956, when the route was in full 
public use. 

Retail sales in those years declined by almost $7 million in 
Atlantic City. But in Atlantic County, sales jumped by $224 
million. Asbury Park and Long Branch suffered declines of $4% 
million and $6 million, respectively. But Monmouth County, in 
which both cities are situated, gained more than $31 million in 
retail sales in the same period. 

The advance of the shore counties continued in 1957. These 
staggering gains are not just a part of a general prosperity pattern 
in New Jersey. For example, Somerset County, an interior county 
in an approximate population class with the shore counties, has 
been enjoying a housing boom as well as a steady industrial develop- 
ment which thus far has not appeared in the shore picture. But 
Somerset’s retail sales gain between 1954 and 1956 came to only 
about $4 million. Then sales dropped back by $337,000 last year. 

The buildup of business in the smaller shore communities, 
catering to an increasing number of visitors from the Parkway, is 
demonstrated in this random sampling comparing 1956 sales with 
those of 1954: 

Pleasantville, $20,818,000 in 1956, up $5 million over 1954; 
$22,005,200 in 1957. 

Wildwood, $29,121,000 in 1956, up almost $7 million over 1954; 
$30,320,000 in 1957. 

Ocean City, $19,419,000 in 1956, up $3 million over 1954; 
$19,654,000 in 1957. 

In 1954, the Belmar community’s retail business was considered 
so negligible as to be unworthy of reporting in Sales Management 
Buying Power Survey. In 1956, however, Belmar reported sales of 
$18,026,000 and, in 1957, $19,602,000. 

In every instance, the gain has been steadily upward except for 
highly populous and developed Essex County, which had a slight 
setback in 1955. However, that loss was recovered the following 
year and in 1957 Essex moved well ahead. 

The fact stands out that the three-year retail business gain in 
ten parkway counties stands at $834,163,000 or almost two-and-a- 
half times the $340,700,000 gain reported in the state’s remaining 
eleven counties during the same period. Moreover, not a single 
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parkway county showed a loss in retail sales during the 1957 
business recession. Four non-parkway counties, however, Hudson, 
Somerset, Hunterdon and Salem, did suffer losses. 


Tax Values Increase in Parkway Counties 


In 1956, The New Jersey Highway Authority made a survey to 
determine for itself the merit of criticism that controlled-access 
roads canceled out tax ratables along rights-of-way and deprived 
counties and municipalities of tax revenue. Findings of the survey, 
published in the July 1957 issue of the Traffic Quarterly, effectively 
destroyed that argument of toll highway critics. 

The study showed that from 1954 to 1955—during the period 
of construction of the Garden State Parkway—the counties along 
the route gained $299,769,079 in ratables. The Parkway, by the way, 
is rated as a $330,000,000 project. 

Since that survey, the parkway area has continued to pick up 
ratables and at almost the exact same pace. In 1956, net taxable 
valuations jumped $269,344,012 and, in 1957, $277,014,752. This 
makes a total gain of $846,127,843 along the general line of the 
parkway in three years. In ratables, as in other phases, the parkway 
counties are forging ahead of the rest of the state. 

The 1955-56 ratables gain of $269,344,012 in the ten parkway 
counties is almosi four to one over the $67,973,332 increase reported 
in the eleven other counties by the State Division of Taxation during 
the same period. From 1956 to 1957, the parkway counties picked 
up another $277,014,752 in ratables. The eleven non-parkway 
counties registered a net gain of $147,361,215. 

The net taxable valuations used in this study cover assessed 
value of land, improvements, personalty, and farm and business 
equipment—a clear index of the property wealth. 

Leading the parade of parkway counties in the ratables division 
is Bergen, which gained $64,519,621 from 1955 to 1956 and 
$60,942,437 from 1956 to 1957. 

Middlesex made a $44,761,620 gain from 1955 to 1956 and 
another of $43,084,778 the following year. Essex, which gained 
$32,912,822 from 1955 to 1956, made an astonishing advance of 
$74,078,012 the following year. 
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Some two-year gains from 1955 to 1957 were: Monmouth, 
$25,728,779; Burlington, $18,477,505; Ocean, $17,933,569; Atlan- 
tic, $9,090,028; Cape May, $8,035,986. 

It is interesting to note that the four parkway municipalities 
showing slight losses in ratables from 1954 to 1955 are now on the 


upward swing. These are East Orange, Perth Amboy, Egg Harbor 
and Woodbine. 


Parkway Convience Promotes New Homes 


In any Sunday newspaper published in New Jersey, nine out of ten 
advertisements for new real estate developments will proclaim: 

“Forty-five minutes by Garden State Parkway to Newark...” 

“Five minutes from Exit No. ... Garden State Parkway to...” 

The convenience of the parkway has been a prime selling point 
for real estate men who have promoted the attractive home develop- 
ments strung along the parkway’s route through ten counties. 

In this section of the survey, Burlington County has been 
eliminated because so much of its sprawling area extends west of 
the comparatively narrow portion traversed by the parkway. 

New home construction in the area immediately adjacent to 
the parkway reached a crest in 1955, the year the parkway was 
completed. During 1956, occupancy of new dwellings receded 
slightly but continued at an extraordinarily high level. 

An interesting aspect of the homes built along the parkway in 
1955 and 1956 is that they are of a substantial type destined for long 
future occupancy. Few, if any, have sold for less than $15,000. 
Most are in the $15,000-$25,000 class. Many are higher. 

This point is made to emphasize that the housing growth along 
the parkway is totally unrelated to the postwar boom in construc- 
tion of small homes in the $10,000-or-less class. Those were designed 
to meet an acute shelter shortage. 

Homes in the parkway area mainly represent the ultimate 
choice of the purchasers and there is every indication that families 
intend to dwell in them permanently. 

According to the New Jersey Department of Conservation and 
Economic Development, new dwelling units were provided for 
63,066 families in nine parkway counties during 1955 and 1956. 
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Of this total, 34,107 families settled in the new homes in 1955 and 
28,959 in 1956. 

By counties, this two-year growth in housing was distributed as 
follows: 


Atlantic 3,060 Monmouth 8,291 
Bergen 12,953 Ocean 75594 
Cape May 2,697 Passaic 4,781 
Essex 59350 Union 7,471 


Middlesex 10,833 


These gains came on top of a vast growth in home construction 
from 1950 to 1955, a large part of which, it is safe to assume, took 
place in 1954 and 1955. Most New Jersey agencies have kept no 
account of private dwelling construction statistics on an annual 
basis. 

Rutgers University surveyors and the Department of Conserva- 
tion and Economic Development, in their studies of housing, have 
had to make comparisons between 1950 and 1955 with no interven- 
ing steps. Thus, on the basis of figures developed by these two 
agencies, existing dwellings in the nine parkway counties show the 
following increase from 1950 to 1955: 


Atlantic 48,604 to 58,195 
Bergen 162,427 to 202,445 
Cape May 32,233 to 40,889 
Essex 260,870 to 284,699 


Middlesex 76,353 to 101,961 
Monmouth 82,668 to 98,823 


Ocean 38,485 to 54,787 
Passaic 107,577 to 123,527 
Union 114,849 to 138,837 


Population Growth Adds Buying Power 


Construction of the parkway—as the housing statistics have dem- 
onstrated—made it possible for many former city dwellers and their 
families to live near the shore and other suburban areas and still 
commute conveniently to their jobs. In time, the increased per- 
manent population along the parkway route will provide an 
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improved labor market for industrial expansion, particularly in 
the undeveloped regions of South Jersey. 

Percentage-wise, the parkway counties’ population growth has 
been startling. With this population increase has come an increase 
in per capita and family buying power. 

The 1950 census figures for the parkway counties and their 
estimated 1956 populations are here compared: 


County 1954 1956 
Atlantic 132,399 149,100 
Bergen 539139 645,600 
Burlington 135,910 168,200 
Cape May 375131 43,300 
Essex 905,949 976,300 
Middlesex 264,872 335,800 
Monmouth 225,327 286,400 
Ocean 56,622 74,800 
Passaic 337,093 372,800 
Union 398,128 463,400 


A Rutgers study of New Jersey population shows “extremely 
rapid” growth—twenty percent or more—in these communities 
contiguous to the parkway: 

Bergen County: Alpine, Closter, Creskill, Demarest, Emerson, 
Englewood Clifis, Fort Lee, Glen Rock, Harrington Park, Haworth, 
Hillsdale, Ho-ho-kus, Midland Park, Montvale, Moonachie, New 
Milford, Northvale, Old-Tappen, Oradell, Paramus, Ramsey, 
River Vale, Saddle River, Saddle River Borough, Waldwick, 
Washington, Woodcliff Lake and Wycoff. 

Essex County: Cedar Grove, Livingston, North Caldwell and 
West Caldwell. 

Middlesex County: Edison, Madison and Woodbridge Town- 
ships and Sayreville. 

Passaic County: Little Falls, North Haledon, Pompton Lakes, 
Wanaque and West Paterson. 

Union County: Clark Township and Rahway. 

Atlantic County: Absecon, Brigatine, Folsom, Galloway, Lin- 
wood, Longport, Margate, Northfield and Weymouth. 

Cape May County: Lower Township and Sea Isle City. 

Monmouth County: Fair Haven, Middletown, Raritan, Shrews- 
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bury, Spring Lake Heights and West Long Branch. (‘Twenty-one 
other Monmouth communities reported “rapid” or ten percent 
growth.) 

Ocean County: Barnegat Light, Berkeley, Dover, Harvey 
Cedars, Lakehurst and Ocean. 

Because the family is the focal point in any economic study, 
buying-power comparisons in this table are limited to families: 


County 1950 1956 
Atlantic $4,736 $5,602 
Bergen 7,121 8,260 
Burlington 6,135 7,297 
Cape May 4,096 4,888 
Essex 6,945 7,940 
Middlesex 6,230 6,988 
Monmouth 5759 6,489 
Ocean 4,088 45745 
Passaic 53995 6,726 
Union 75319 8,460 


These figures add testimony to the fact that highways create 
many more new ratables than they destroy. Certainly the myth of 
lost ratables is not a sound basis for opposing a highway improve- 
ment. 

Furthermore, the enhanced value of property resulting from a 
new artery of transportation is only part of the beneficial economic 
impact enjoyed by the community. Other tangible effects include 
increased population and purchasing power; growth in retail sales 
and bank deposits, and the availability of more job opportunities 
in an expanding economy. Added safety is another area wherein 
economic benefits are measured by the reduction of lost man hours 
and property damage. 

From this study and similar experiences in other states, one can 
not help but admire the validity of Cuban laws which give public 
agencies (like the one constructing the Via Blanca Turnpike) the 
power not only to sell bonds and collect tolls but also to collect a 
special tax or contribution “to be paid by the owners of land- 
property benefited by the construction of the public work, which 
would increase the land values.” 
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N recent years much attention has been given to the role of 
scientific research in the various fields of engineering. The 
engineer has been besieged by such terms as systems analysis, data 
processing, mathematical models, simulation and operations re- 
search. In spite of this, many if not most engineers remain skeptical 
about modern science and its methods, preferring to put faith in 
proved methods of analysis and design in their concern to solve 
technical problems on a current basis. 
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It does not seem unfair to say that this situation prevails in the 
field of transportation engineering, probably for two basic reasons. 
First, the transportation engineer, like his counterpart in other 
fields and like the scientist himself, has become increasingly confused 
about the part played by science in engineering. 

More importantly, transportation engineering has grown so in 
both scope and complexity that an engineer often finds it difficult 
to keep even his own work in perspective, let alone the entire field 
with all its associated research possibilities. 

The thesis of this paper is the growing need for research in 
transportation engineering: the nature of the- transportation 
engineering process, the way in which new research can fit into 
this picture, and the things that such research may be able to do 
for us. It is important to point out first, however, the part that 
scientific method plays in any engineering situation. 

Practitioners of the scientific method can be divided into two 
broad categories: the “pure scientists’ and the “applied scientists” 
or engineers. Both of these groups employ the process of inductive 
and deductive logic which forms the basis for scientific prediction. 
Both use mathematics as a means of formalizing as precisely as 
possible the relationships inherent in their problems. 

The real distinction between them is that the pure scientist is 
concerned solely with acquiring an ordered understanding of the 
physical world; the engineer, on the other hand, is concerned with 
using this understanding for the immediate benefit of his society. 

This distinction, though often a subtle one in practice, is an 
important one. At best our knowledge of the physical world, or 
some small part of it, will always be incomplete. Though scientific 
methodology can and often does increase this understanding, the 
use of such methodology may often be expensive and time-consum- 
ing. The scientist can usually wait for this process to run its course; 
the engineer usually cannot. 

Thus, the engineer is in the position of trying to be scientific 
about problems that will permit his being only partly scientific at 
best. It would be extremely helpful, for example, if a highway 
engineer designing an intersection could predict in advance exactly 
the number of accidents one channelization scheme would produce 
as compared to another. Perhaps if he became sufficiently “scien- 
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tific,” some day he might be able to do this. Some day might not be 
soon enough, however, when the design is one he must complete 
on a current basis. 

Thus, inevitably, the dilemma of the transportation engineer 
is that although science is the unique thing he can bring to his 
problem, the problem most often will not permit his using very 
much science in what he does. The natural reaction to this is that 
science must be content with a minor role in solving our problems. 
This is an unfortunate point of view, for it utterly disregards the 
long-range benefits that can result from a current investment in 
the scientific approach to a problem. 

To argue away research on the basis that the engineer does not 
have the time to do a complete job is to argue away an initial invest- 
ment in such things as traffic lights—though we know they can 
save us money in policemen—because they cannot do a perfect job. 
Yet we have tacitly taken this approach to many transportation 
problems. We have probably been able to do so only because we 
can build roads of sorts without being very sophisticated scientifi- 
cally, whereas most other engineers cannot be unscientific about 
their problems and achieve any results at all. 

The crucial question is whether highways and other transporta- 
tion facilities are important to our society. If they are important— 
and they are—and if they are complicated—and they are—then 
they merit all the formal logic that scientific research can bring to 
bear upon them. It is scarcely possible to overestimate the value of 
the knowledge that can thus be gained in a field where we must 
solve each type of problem not once but hundreds of times from 
one end of the country to the other. 


The Transportation Engineering Process 


Before considering the question of research in transportation 
engineering, it would be appropriate to discuss the nature of the 
transportation engineering process. The field of transportation 
engineering, like other technical fields, has undergone a rapid 
internal expansion that is still far from complete. A diagram of the 
process as it seems to be emerging appears in the accompanying 
diagram. 
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Transportation engineering—particularly those functions per- 
formed by the civil engineer—seems to be changing in two major 
respects. Of most immediate concern is the fact that the range of 
technical competence required to do a complete job of planning, 
analysis, and design for even one type of transportation, such as 
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An Organization for Transportation Engineering 


highways, is far beyond the capabilities of any one man. A com- 
petent job of planning and designing a highway requires the services 
of experts in surveying, statistics, economics, highway location, 
structural design, soils engineering, traffic engineering, and other 
fields. This situation is similarly true in other areas of transportation. 
Accordingly, it is no longer realistic to consider the total transporta- 
tion engineering field as that comprehended by the “highway,” 
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and other such engineers. Instead, we must include a 
larger group of more specialized areas of professional interest as 
suggested in the diagram. 

The second major change in the nature of the total transporta- 
tion engineering field reflects the growing interest in integrating 
various forms of transportation into systems that are both function- 
ally and economically more efficient than anything our present 
disjointed approach has been able to produce. Thus, the diagram 
includes the “transportation systems engineer.” While this profes- 
sional area does not yet exist, the day is fast approaching when it 
must. 

Attempts are already being made in many urban areas, notably 
in Chicago, to combine all available transportation media into an 
integrated system and to accomplish this on some rational basis. 
It is apparent that these efforts will result in an increasing demand 
for transportation engineers whose competence cuts across conven- 
tional lines, engineers capable of thinking in terms of whole systems 
rather than of their isolated parts. 


> 


“railway,” 


Systems Engineer Will Not Replace Others 


The advent of such a “systems engineer” will in no wise diminish 
the importance of the traditional design engineer. The highway 
design engineer, for instance, will always play an indispensable 
part in the process that leads from problem recognition to problem 
solution in highway transportation. The difference in his role as 
here conceived is that his designs, along with those of others such 
as the transit engineer, must now be compatible with some larger 
scheme that comprehends the transportation system in its totality. 

At the same time the design engineer must turn over more and 
more of his special jobs to the structural engineer, the soils engineer, 
the materials engineer, and others. Not only is each of these areas 
becoming increasingly complex, but knowledge in the highway 
design field itself is multiplying rapidly. The result is that the high- 
way design engineer must necessarily restrict himself only to the 
transportation aspects of his problem. 

One other area shown in the diagram warrants explanation— 
the data engineer. This area comprehends surveying as we know 
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it, but the data engineer is infinitely more than a mere surveyor. 

The design of modern transportation facilities requires collec- 
tion and analysis of a wide variety of information, not only on 
topography but on soil types, land use, land costs, traffic patterns, 
and population growth. Techniques and equipment used to collect 
these data are already quite sophisticated, and we have only begun 
to exploit the possibilities offered by scientific advances in other 
fields. This area therefore merits the attention ofa highly specialized 
engineer who can design and operate data collection and reduction 
systems necessary to the transportation engineering process. 

For convenience, the diagram shows the data engineer working 
only with the transportation systems engineer. While it is true that 
the systems engineer will probably require more data than any of 
the other professional specialists, the data engineer will actually be 
called upon to work with others at every level and in every phase of 
the total engineering process. 

One type of engineer seems conspicuously absent from this 
picture—the highway traffic engineer. Far from being absent, how- 
ever, he is really everywhere. He is heavily committed to the data 
engineering area. Similarly, because of his studies of the nature of 
traffic generation and flow, he is more nearly today’s transportation 
systems engineer than any other. And his work is indispensable to 
the highway design engineer, especially as the latter is concerned 
with details of geometric design. 

Thus, it is difficult to isolate traffic engineering as a separate 
area. The suggestion is, rather, that traffic engineers, already spread 
thinly over the fastest growing field in transportation, will emerge 
as specialists within each of the three major areas outlined above. 

It is important to understand further, that, whereas the general 
flow of activity in the total engineering process is from a problem 
toward the designs that would effect its solution, actually a two-way 
interchange exists between the various professional areas involved. 
That is, there must be a continual feedback of information from 
design engineers to systems engineers, from systems engineers to 
data engineers, and so forth. The entire process is inevitably one of 
constant modification and change as the solution to a problem is 
gradually developed. 

Three major areas are thus of interest to the transportation 
engineer working on highway problems: transportation systems 
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engineering, highway design engineering, and data engineering. 
In each of these areas, scientific research holds the promise of 
providing improved techniques the engineer must have to solve 
the increasingly complex probiems facing him. Scientific research 
alone offers the engineer an opportunity to spend money only once 
to solve many problems, instead of spending money many times 
to solve each problem as it arises. 


Transportation Systems Engineering 


The objective of the transportation systems engineer is to devise 
the most nearly optimum combination of all transportation facilities 
within a given area. In problems involving a limited area and a 
limited number of movements, determining an optimum may be a 
relatively simple matter. In studying an entire metropolitan area, 
however, the systems engineer should deal with millions of trips a 
day, with dozens of different types of movement, and with several 
modes of transportation. 

Consequently, the engineer cannot hope to achieve an optimum 
without some rational basis for describing the functioning of 
individual transportation elements and some further basis for 
combining these elements into an integrated system. The unfor- 
tunate condition of urban transportation facilities points up the 
present lack of any sound approach to these problems. 

To perform a task so complex, the systems engineer ideally 
would be permitted to experiment upon a full-scale, real-life 
transportation system. Only in this way could he be sure of account- 
ing for all the factors involved. On the other hand, such an approach 
would not provide any information about how the system would 
function at some future date when land use, population, and trip 
characteristics may have undergone substantial changes. 

Another possibility for dealing with the complex systems- 
engineering problem would be to build a small-scale physical model 
of the study area, such that all the various movements were 
represented in some way. The engineer could then vary the arrange- 
ment of transportation facilities in the model, eventually finding 
the one best suited to both present and future area transportation 
requirements. 

The incredible difficulties in carrying out such a scheme are 
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almost too obvious to mention. Yet, the systems engineer will 
desperately need a rational basis for making his decisions. He must 
find some means of accurately representing both the action and 
interaction of various transportation elements, and of representing 
them in such a way that effects of changes in design or in conditions 
of transportation demand can be evaluated. 

Another approach to this systems problem seems reasonable, 
that of representing transportation demand, traffic flow, and the 
interrelation of transportation elements in some sort of mathe- 
matical terms. In other words, the systems engineer might build a 
mathematical model of his study area rather than a physical one. 
Learning how to do this will be an extremely difficult, time-consum- 
ing, and expensive job, one that can be accomplished only by 
extensive research. There seems no other logical way to solve this 
problem. 


Three Aspects of the Mathematical-Model 


Three things about this research job are significant. First, the 
mathematical-model approach is basically what engineers use, 
whenever possible, in solving every problem, whether it be earth- 
work calculation or bridge deflection. If the mathematical tech- 
niques are sufficiently sophisticated or refined, almost any problem 
can be handled in this manner, and there is no reason to suppose 
that the transportation systems engineering problem is not amen- 
able to a similar scientific approach. 

Second, electronic computers make it feasible to consider ap- 
proaches that ten years ago would have been ruled out on the 
basis of computational difficulties alone. Third, and most impor- 
tant, the research job once properly accomplished will provide 
systems engineers with tools that can be used on any number of 
problems in the years ahead. These tools are not unlike computer 
programs; once written and tested, they require no further time or 
expense for re-use. 

“Building” a mathematical model that will simulate—that is, 
imitate—traffic flow, for example, is fundamentally a two-step 
process: (1) postulating a mathematical expression or set of expres- 
sions to represent the flow, and (2) testing these expressions for 
their ability to represent given conditions. 








mitiiwieteenh of: a are ee 2 


wm A “~~ = ~~ -_—_ 


>S, —— Le 7 


- -=— © 


i ee ee ee 








SCIENTIFIC RESEARCH 215 


Generally, results of the testing process require revisions in the 
model, so that these two steps may be repeated many times before 
one obtains satisfactory results. Once a workable model is developed, 
however, the engineer can use it to simulate traffic flow both under 
conditions that do exist and under conditions that do not yet exist. 
The engineer can then design for the future date when these new 
conditions will actually be imposed on traffic. 

A well-known example of this mathematical approach is the 
determination of time spacings in a free-flowing stream of highway 
traffic by means of the Poisson Distribution. Similarly, other math- 
ematical relationships permit us to generate, or in effect predict, 
vehicle-arrival times at an intersection under whatever conditions 
we wish to impose. 

By using even more sophisticated techniques, it will be possible 
to simulate traffic at an entire intersection for various kinds of 
traffic control, turning restrictions, and other aspects, and thus to 
evaluate the operation of the intersection before it is built. Contin- 
ued research should enable us to simulate traffic patterns within an 
entire transportation network, at first a simple one but eventually 
a system much more complex. Professor Berry in a recent address 
said: 

“This research approach, while it is not yet producing much in the 
United States in the traffic area holds great promise for the future. 
Ultimately, it may be possible to solve traffic control problems involving 
large networks by setting up the problem mathematically and testing 
for the effects of various changes in one or more locations on the entire 
system. This systems approach has been used widely in industry and 
military operations, and holds real promise in refining our approaches 
to networks of streets and highways.””! 


A similar approach should be feasible in “‘modeling”’ such 
things as the pattern of transportation demand. Mathematically 
the variables for that case will be different from the case of traffic 
flow patterns, but in methodology the approach would be much 
the same. When we are able to handle important aspects of the 
overall problem on an individual basis, we should then be able to 
combine them into some system. This system would represent, 


1. Donald S. Berry, “Traffic Research for State Highway Department Problems.” 
Paper presented at the 44th annual meeting, American Association of State Highway 
Officials, San Francisco, December 1958. 
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albeit crudely, the real system in which we are interested—a 
transportation system. 

Of course, the systems-engineering problem will not be solved 
when we merely devise ways, mathematical or otherwise, to model 
traffic flows, land use, transportation demand, and other require- 
ments. To use this information we must also be able to specify the 
criteria by which the trial designs will be judged. Determinating 
these criteria is an indispensable part of the process and will always 
involve the use of good judgment. Here again, research can do 
much to narrow the range of judgment required. 

The total research job is a very big one. It is, moreover, a 
particularly difficult job, because transportation is so intimately 
concerned with people. Though we have learned much about people 
by applying scientific method to the study of them, we still have 
much to learn. Yet it is clear that only research of the sort suggested 
here can help attack the transportation-systems problem on a 
rational basis—and attack the problem we must! 


Design Engineering 


The design engineer’s objective is similar to that of the systems 
engineer—to satisfy a large number of often conflicting require- 
ments in a way that will produce the most efficient transportation 
system possible. Where the systems engineer is concerned with 
several modes of transportation, however, the design engineer will 
work with only one; and where the systems engineer deals with 
problems in integrating a whole transportation network, the design 
engineer focuses his attention on the more detailed design of some 
part of a network. Just as the systems engineer calls on highway and 
transit design engineers, economists, and planners, so the design 
engineer will call upon specialists in soils, pavements, and structural 
engineering. 

The design engineer, like the systems engineer, is constantly in 
need of more rational bases for his decisions. He also has the critical 
problem of producing tremendous quantities of detailed design 
work for every project he undertakes. Both of these problems are of 
profound importance to the transportation engineering process; 
and, again, research offers the best hope for solving them. 
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Research is by no means a new thing in the field of highway 
design. Many of the most significant advances have been the direct 
result of research undertaken on a scientific basis. The recent 
development of the Digital Terrain Model (DTM) system? is an 
excellent case in point. 

The DTM system permits the design engineer to compute earth- 
work volumes, mass-haul ordinates, and slope-stake information 
for literally dozens of trial alignments with essentially the same 
effort formerly required to analyze just one alignment. In using 
this system the engineer abstracts and stores topographic data in 
numerical form, working either directly from a photogrammetric 
stereo-plotter or from existing contour maps. 

Once these “digital” data for a band of terrain are put on 
punched cards or tape, the engineer can run as many trial align- 
ments through the terrain band as he wishes. An electronic com- 
puter can then be used to perform all the necessary mathematical 
operations at little expense and with a minimum oftrained personnel. 

With the rapid advances in photogrammetric and electronic 
instrumentation, the DTM system will soon eliminate still more of 
what little manual work now remains in this design process. 
Development of more sophisticated computer programs promises 
to help the engineer determine more nearly optimum alignments 
than is now possible with the existing DTM system. 

And new ways of assembling data on land costs, soil types, and 
vehicle operating costs may soon permit us to write computer pro- 
grams that will take more than earthwork costs into account in 
selecting alignments. These further advances can come only from 
further research. Existing knowledge about the DTM system is, 
moreover, a direct result of research. 

The amount of money this new design system can save in both 
design and construction costs far exceeds the sum spent to research 
and develop it. This initial investment will be returned perhaps 
thousands of times. The important fact here is that we were fortu- 
nate in making this investment, in using science and the scientific 
method. There is every reason to expect that intensified research 
effort in other phases of the design process can bring similar returns. 


2. See C. L. Miller and R. A. Laflamme, ‘‘The Digital Terrain Model—Theory 
and Application,”’ Photogrammetric Engineering, June 1958, pp. 433-442. 
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Data engineers perform a well-defined function in the trans- 
portation engineering process. They must find efficient ways and 
means to collect and put in usable form the information necessary 
to all phases of the total process. The importance of his work can 
hardly be overestimated. In the recent Chicago Area Transporta- 
tion Study the data-collection phase alone consumed nearly half of 
a $2,300,000 budget! 


Data Engineering 


With an important task to perform, the data engineer must con- 
stantly seek better techniques of data collection, reduction, and 
presentation to suit a wide range of requirements. Here the practic- 
ing engineer, pressed to meet current problems, can hope to contrib- 
ute only nominally to advancement of knowledge in this field. The 
major contributions must come from research. 

A typical data-engineering problem that warrants research is 
one of assembling information on traffic volumes and speeds along 
selected routes in a metropolitan area. Present methods for obtain- 
ing such data are inaccurate, time-consuming, and inordinately 
expensive. Ideally, a system of counters and associated electronic 
instrumentation would be set up to monitor and continuously 
record volumes, headways, and speeds. Such a system has already 
proved feasible on a very limited scale, but it would seldom be 
justified in most situations. 

Aerial photography suggests itself as a possible means of gather- 
ing this information quickly and more inexpensively. However, the 
difficulties in reducing data and correlating positions of a vehicle 
in the two photographs of a stereo pair rule out the use of conven- 
tional photogrammetric techniques. Continuous strip stereophotog- 
raphy, on the other hand, can eliminate much of this difficulty. 
This type of aerial photography records the position of objects on 
the ground on two adjacent and continuous film strips taken with 
a time-lag between them. 

It is possible to photograph a section of highway from the air 
and then to determine vehicle speeds and time- and distance-spacing 
between vehicles merely by measuring the relative position of a 
vehicle on the two film strips. It is further possible to determine 
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vehicular volumes at any point along a road by mathematically 
relating vehicular speeds and density.* 

The use of this technique may permit engineers to obtain traffic 
data much more quickly and less expensively than is now possible. 
It may, in fact, permit collection of useful data not feasibly obtain- 
able at present. We must make a continuing research effort if we 
are to develop the ultimate potential of data-engineering techniques. 
Only in this way can further advances be made in a field which 
hereafter must play an increasingly important part in the total 
transportation-engineering process. 


Scientific Research Can Provide Aid 


The scientific method has assumed a place of importance in most 
fields of human endeavor. It has brought understanding into areas 
of inadequate and fragmentary knowledge. It has brought order 
where previously there was confusion. 

The scientific method employs rigorous logic to determine the 
relationship between different quantities or conditions, and thus 
to predict the effects of alternative decisions. This in turn permits 
us to base decisions not on what we think but on what we know will 
be their outcome—that is, the scientific approach provides rational 
bases for decisions. 

The scientific method cannot handle every part of every prob- 
lem, or in many cases a solution simply cannot wait for a strictly 
scientific inquiry to run its course. The engineer is in the unfortunate 
position of needing badly to become more sophisticated in his ap- 
proach to problems and not having the time to be entirely scientific. 
It appears that only scientific research can bridge this crucial gap 
between science and the engineer, in transportation as in other fields. 

Perhaps the transportation engineer has been inclined to over- 
look the importance of science in the progress of his work, because 
he historically has been able to achieve so much without being too 
sophisticated. His hesitation may also stem from the rapid complica- 
tion of the transportation field and resultant uncertainty over which 
areas warrant scientific effort. 


3. See M. Wohl, “‘Vehicle Speeds and Volumes Using Sonne Stereo Continuous 
Strip Photography,” Traffic Engineering, January 1959, pp. 14 ff. 
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It is apparent that the highway and railway engineer alone can 
no longer claim to cover transportation engineering. A re-assign- 
ment of responsibilities within the field is inevitable. Greater 
technical specialization and emergent interest in the design of 
integrated transportation systems suggest a grouping of professional 
areas. Interest centers on the transportation-systems engineer, the 
design engineer, and the data engineer. 

The systems engineer is responsible for integrating all forms of 
transportation into the most nearly optimum system. The various 
design engineers have the job of preparing detailed designs for 
their portion of the total system. The data engineer develops the 
necessary data collection, reduction, and presentation systems for 
the entire engineering process. 

In performing their respective functions, each of these engineers 
uses the scientific method where possible. Each must find some 
rational basis for his decisions. Yet each must inevitably depend 
heavily upon research to do much of his scientific thinking for him. 

Scientific research is never going to do a perfect job, yet we 
know it can help. With the complex tasks that he faces today and 
in the future, the transportation engineer must have all the aid 
that both science and research can provide. 
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CCORDING to authoritative statements, our highway trans- 
portation is being conducted in a somewhat dangerous and 
wasteful manner with most of the responsibility for inefficiency 
resting squarely on the shoulders of the careless driver, thoughtless 
and bent on homicide. 

Statistics and logic prove the point. It is reasoned that highways 
and vehicles are marvels of engineering skill, and drivers are at 
fault. Statistics reveal that on an average day there are more than 
100 deaths and 4,000 injuries, with the estimated cost amounting 
to nearly fifteen million dollars. Surely no operation that involves 
that many accidents and that much loss can be regarded efficient. 

Statistics indicate that the driver is a lawbreaker. “‘Michigan 
Traffic Accident Facts” for 1957, compiled by the Michigan state 
police, states that in eighty percent of all fatal traffic accidents, the 
driver is violating some law. He is traveling at excessive speed 
forty-four percent of the time, on the wrong side of the road (not 
passing) thirteen percent, disregards the officer or control device 
eleven percent, is under the influence of alcohol five percent. These 


percentages account for approximately seventy-five percent of 
driver violations. 
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In contrast, vehicle defects were reported in only 6.2 percent 
of fatal accidents, and roadway defects in 6.4 percent of fatal 
accidents. The percentages for the United States as a whole are 
about the same. 

It is difficult to argue about statistical “facts,” but incomplete 
or biased data can lead to erroneous conclusions. Faulty conclusions 
can even be drawn from unbiased data. For example, 40,000 deaths 
due to traffic mishaps in a year sounds appalling; however, with 
the number of vehicles on our highways and total mileage traveled, 
the average driver, who travels 10,000 miles a year, can expect to 
drive for 1,700 years before losing his life in an accident. Of course, 
the law of probability is that it could happen tomorrow, but the 
chance is slight. It is so slight that the driver worries little about it. 

The driver worries, but about other things. Worries and emo- 
tional stresses, common to everyone at times, distract the driver 
and are often the cause of accidents. This is generally recognized 
and it has been said that “safety is largely a matter of attitude.” 

Emotions and attitudes are not among the reported causes of 
accidents. As a result, there is no accurate information about the 
number of accidents they cause. 


Michigan Study of Accident Causes 


In order to learn more about accidents and their prevention, the 
Transportation Institute of the University of Michigan began a 
traffic accident study about two years ago. The study, made possible 
by a state legislative grant, attempted to find the answers to certain 
questions: 

What is the general attitude toward traffic accidents? Is there 
any difference between the problem of determining the causes of 
accidents and that of preventing accidents? Does the standard 
method of reporting accidents supply the necessary information to 
show how to prevent them? It will be surprisi..g to many that the 
answers to these and other similar questions are not known. 

One of the basic assumptions in the investigation was that an 
accident is not the result of one event, but of a series of happenings. 
The fact that the police report of the accident stated that speed was 
the direct cause of the accident and holds the driver responsible 
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does not prove that reducing speed is the best way to have prevented 
the accident. If road conditions had been different, perhaps the 
accident would not have occurred. Possibly the driver was pre- 
occupied with a financial or other personal problem. 

Removing or altering one of these indirect causes might have 
prevented the accident regardless of who was to blame before the 
law. The standard police accident report is primarily designed and 
used to determine who is to blame and who should pay. Engineers 
need to know other things, how to build roads and regulate traffic 
so that it moves smoothly and safely. 

It was surmised that the driver involved in accidents might be 
able to supply information not included in the police report and 
that perhaps it would be possible to learn something about driver- 
attitudes toward other drivers, vehicles, highways and accidents. 

It was decided to question drivers recently involved in rural 
accidents in Washtenaw County, Michigan, in accordance with 
the outlined scope of the study. 

Funds were insufficient to permit personal interviews, a highly 
desirable procedure. For this reason, questionnaires were mailed 
to those who, according to police reports,.had been involved in 
traffic accidents. 

Before discussing the findings from the questionnaire answers, 
the question of whether those replying were representative of the 
group as a whole should be considered. 

In all, 3,090 questionnaires were mailed and ggo replies were 
received. Some eight percent were returned as “undeliverable,” 
“no such address,” or “‘left no forwarding address.”’ Yet the mailing 
address was that recorded by the police officer making the accident 
report and presumably was copied from the official driver’s license 
on which the present address is required by law. Either these drivers 
were negligent in reporting the change of address as required, or 
willfully failed to report. Apparently the attitudes of drivers not 
only affect the way they drive but how they answer questions. 

A standard statistical method was used to determine the extent 
to which the group of individuals responding to the questionnaire 
significantly differed from the entire group. The hypothesis that 
the group replying came from a population having the same dis- 
tribution as the total group was tested by the standard chi-square 
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goodness-of-fit statistics for each of the variables: (1) driving 
experience, (2) sex and race, speed of vehicle, age of driver, vehicle 
conditions, traffic violation of driver, and whether drinking. 

The speed, age of driver, vehicle conditions and length of driv- 
ing experience showed no significant variation. But it was found, 
for the other variables, that the sample distribution did not agree 
with the distribution of the group as a whole; that is, there was 
indication that the drivers replying were not representative of the 
entire group. These variations are interesting within themselves. 

It was found that thirty-two percent of white male drivers 
replied to the questionnaires, compared to forty percent of white 
female drivers. For colored people, the percentage was reversed; 
18.5 percent of the men replied, and 11.1 percent of the women. 

Drivers who were violating a traffic law were reluctant to 
answer the questionnaire. The percentage of violators replying was 
29.5 percent, non-violators, 37.8 percent. Of those who had been 
drinking only 22.6 percent replied in comparison to 35.5 percent 
of non-drinkers. In interpreting the replies, it should be kept in 
mind that they tend to represent those drivers with a sense of public 
responsibility. 

The emotions and attitudes of drivers as determined from their 
replies were broken down into four general categories: 

I. inner tensions as a possible cause of highway accidents, 

2. attitudes of drivers toward themselves and other drivers, 

3. evaluation of safety programs and refresher courses as pos- 
sible ways of improvement, and 

4. the driver’s opinion of the highway environment as a cause 
of automobile accidents and his apprehensive reaction to driving 
on certain kinds of highways. 


Inner Tensions and Distractions 


Driving an automobile on highways today is a full time job requir- 
ing the focus of mental and emotional energy. When anything 
draws attention away from the task at hand, safety is jeopardized. 
In all, about one person in five stated that he was distracted at the 
time of the accident. 

About one driver in ten was disturbed because of something 
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that had happened before the accident, and some had been in a 
state of worry for weeks. This brings out the fact that an accident 
may not be the result of just one happening, but a series of them. 
The disturbing events ranged from worrying over exams, was mar- 
ried same day, wife had had an accident the same day on the same 
corner, worried because ex-husband had been trying to convince 
me our divorce was a mistake, trying to console a friend who was 
discouraged about himself, to “if you had a wife like mine you’d 
be nervous too.” 

Approximately eleven percent stated they were sick, tired, 
intoxicated, nervous, keyed up, or otherwise disturbed. These 
conditions obviously began previous to the accident. 

Immediately distracting events were present in about fifteen 
percent of the accidents. Drivers who thought the distraction caused 
the accident amounted to 13.6 percent. These events included: 
looking for a road, children fussing, people talking, looking for 
street signs, a bee in the car, washing the windshield. 

Every driver should be aware that he is much more likely to 
have an accident when he is emotionally disturbed or below par 
physically. According to Bexford B. Hersey,! of more than 400 
accidents experienced by industrial workers, approximately one- 
half occurred when the workers were in a worried, apprehensive, 
or other “low” emotional state. J 

Mr. Hersey estimates that workers are in a low state not more 
than twenty percent of the time, which means that a person is four 
times as likely to have a mishap in a “low” emotional state than 
normally. Mr. Hersey also found that roughly twenty percent of the 
observed accidents happened when the workers were in an elated 
state. Drivers have also discovered that elation may be hazardous 
when driving. Some of the replies were: exams were just over, my 
husband was coming home on leave, and I had just played in a 
dance band on the radio. 

Drivers, in general, seem to be aware that they are more likely 
to have an accident when distracted. When asked, ““When do you 
think you are more likely to have an accident?”, approximately 
twenty percent stated “when preoccupied,” thirty-seven percent 


1. Hersey, Bexford B.,‘‘Emotional Factors in Accidents,”’ Personnel Journal, Vol. 16, 
1937- 
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stated “when in a hurry,” five percent stated “when angry,” two 
percent stated “when worried.” 

Drivers were also asked if they used anything to quiet their 
nerves while driving. Six percent said they either drank coffee, 
smoked, or chewed gum. 

The driver recognizes the danger of emotional tension, and the 
highway engineer should endeavor to build highways that will 
relax nervous tension as much as possible yet also keep in mind the 
soporific effect of the long, straight, uneventful roadway. Highways, 
apparently, should be curving enough to be interesting but not 
enough to be distracting. Signs should be informative, not confus- 
ing; the scenery should be interesting, but not compelling. The 
driver should not be lulled to sleep with monotony; neither should 
he be required to make sudden unexpected decisions. 


Driver-attitudes Toward Selves and Others 


The attitudes of drivers are not always conducive to highway safety. 
The fact that seventy-six percent of the motorists think the other 
driver, rather than themselves, is to blame, shows a lack of personal 
responsibility for safety. Apparently a large percentage of drivers 
engage in the psychological phenomenon of “‘passing the buck.” 
Typical comments were: 

He should have used his brakes sooner. 

He should have been watching his driving instead of talking. 

He should have cleaned his windshield before leaving home. 

He should have signaled before turning into the left lane. 

He should not have been driving with his car partly in the left 
lane and partly in the right. 

To a closely related question, ““Could you have prevented the 
accident?”’, thirty-five percent admitted that they could have. The 
means by which they thought they could have prevented the ac- 
cident were about as follows: being more careful, 1 in 5; using better 
judgment, 1 in 5; paying more attention, 1 in 7; not being in a 
hurry, I in 12; being more courteous, 1 in 50. 

The majority of drivers are of the opinion that the defensive 
driver is a safe driver but other attributes were also mentioned. 
The following groupings of answers were obtained: 
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One who is extremely cautious 2.2 percent 
One who is very able in handling a car 9.2 percent 
One who keeps his mind on his driving 55-0 percent 


One who is very alert and quick in his actions 8.3 percent 


It was also found that the majority (fifty-five percent) of drivers 
believe that other drivers cannot be trusted to drive properly. 

Answers to the question, ““What do you consider the most 
important rule for safe driving?’’, fell into the following main 
groupings: courtesy and patience, 10.5 percent; constant attention, 
37.1 percent; obey all traffic laws, 8.7 percent. 

Judging by what drivers think of themselves, there are very few 
poor drivers. Only about one driver in a hundred admits that he is 
a poor driver. The following distribution of answers was obtained: 
fifteen percent consider themselves excellent; fifty-nine percent 
good ; twenty-five percent average; one percent poor. One driver 
commented, “I was average until the accident, not poor.” Another 
replied, ““My wife evaluated me and found me an excellent driver.” 
Apparently she is not the usual “back seat driver.” 


Attitudes Toward Safety Programs 


With such attitudes, one would not expect the majority of drivers 
to be interested in safcty programs or refresher courses in driving. 
One can only surmise as to why they have such an attitude. It 
could be that anyone who drives for several years without an ac- 
cident takes it for granted he is a good driver. But this surmising 
could be fallacious, for some drivers who have had several accidents 
within a year still consider themselves good drivers. “It was the 
other driver’s fault.” 

What people think of the value of a refresher course is indicated 
by the following answers to the question, “Do you think a refresher 
course in driving would improve your driving?”’: a great deal, 5.7 
percent; somewhat, 29.6 percent; a little bit, 25.1 percent; not at 
all, 39.0 percent. 

Thus, approximately two out of five drivers are of the opinion 
that their driving skill cannot be improved at all. Only one in 
seventeen thinks he could improve a great deal. One driver com- 
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mented, “‘Not at all, you can’t teach an old dog new tricks,” while 
another said, “‘A great deal, I take one every year for my job.” 

It appears that if one is compelled to take refresher courses, he 
finds them beneficial. Maybe driver retraining is more essential to 
safety than periodical vehicle inspection. 

Drivers were asked, “Do you think that radio, TV, newspaper 
and other types of safety programs really make people drive more 
safely?” Of those answering, seventy-five percent think they do 
help, and twenty-five percent think they do not. 

About thirty-five percent of the drivers who think safety pro- 
grams help say they make people aware of highway accidents and 
alert to their danger. An intelligent fear of the hazards of the high- 
way may lead to caution, responsibility, and consideration of the 
other driver, all of which tend to increase safety. On the other hand, 
an over-emphasis on fear may have a negative result. A report on 
this subject describes an experiment in which were measured the 
effects of three different intensities of ‘“‘fear appeal’’ in a fifteen- 
minute illustrated lecture on dental hygiene, presented to high 
school students. 

The strong appeal contained such statements as the following: 


If you ever develop an infection of this kind from improper care of 
your teeth, it will be an extremely serious matter because these infections 
are really dangerous. They can spread to your eyes, or your heart, or 
your joints, and cause secondary infections which may lead to diseases 
such as arithetic paralysis, kidney damage or total blindness. 


The more moderate appeal, in contrast to statements to the 
effect: ‘““This can happen to you,” described the dangerous con- 
sequences in a more factual way, using impersonal language. In 
this minimal appeal there was a limited impersonal discussion of 
unprovable consequences. 

These are excerpts from the conclusions reached as a result of 
the experiment. 


The evidence strongly suggests that as the amount of fear-arousing 
material is increased, conformity to recommended (protective) actions 
tends to decrease. 


2. Janis, Irving S. and Fesbach, Seymour. “Effects of Fear-Arousing Communica- 
tions,” reprinted in Public Opinion and Propaganda, Dryden Press, 1954 from the Journal of 
Abnormal and Social Psychology, 1953, Vol. 48, No. 3, pp. 78-92. 
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When fear is strongly aroused but is not fully relieved by the reassur- 
ances contained in a mass communication, the audience will become 
motivated to ignore or to minimize the importance of the threat. 


The slogan, “Drive safely, the life you save may be your own,” 
uses fear as an appeal with the reassurance that safe driving can 
overcome the danger. Perhaps the reassurance is not sufficient to 
overcome the fear. Predictions of the number of deaths that will 
occur on holidays are appeals to fear as a safety measure. Actually 
holiday traffic may not be as dangerous as figures alone indicate. 
Considering that the average traffic death rate per day for the 
United States is more than 100, and that there is more traffic on 
roads during holidays, simple calculation reveals that the dangers 
of holiday traffic may be over-emphasized. 

About twenty percent of the drivers, according to questionnaire 
returns, think that safety programs do little good because many 
drivers do not apply what they learn. Could it be that many safety 
programs make the wrong appeal? 

About forty percent of those who said safety programs help 
made no comment. Only one driver in fifty thinks that safety pro- 
grams teach safe driving. It would seem that safe driving should be 
their main purpose. 


The Driver’s Attitude Toward The Highway 


The driver’s emotional reaction to highways is shown by replies to 
the question, “Are there any roads on which you are afraid to 
drive?’ Thirty-seven percent indicated their apprehension when 
driving on some types of roads. 

According to the replies, roads that drivers are fearful ofinclude: 
expressways, more than one driver in five; three-lane roads, one in 
six; winding roads, one in nine; rough roads, one in eighteen. 

Approximately sixty-five percent of those replying to the ques- 
tion, “Is there any highway location which you believe to be 
conducive to accidents?’’, mentioned specific locations. These are 
too numerous to mention in detail, but they do show that drivers 
are well aware of dangerous curves, intersections, and other hazards 
on the highway. The dangerous sections pointed out ranged over 
many states. 
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About forty percent thought the highway, or the highway and 
weather conditions combined, contributed to the accident. Four- 
teen percent of those who blamed highway conditions, mentioned 
poor signing. 


Other Driver-Attitudes 


Other driver-attitudes not included in the four categories mentioned 
are of interest. 


Horsepower 


To the question, “‘Do you think horsepower should be limited 
by law?”’, nine percent did not answer, forty-five percent answered 
“Yes,” and forty-six percent answered ‘“‘No.” 

Comments of those who thought horsepower should be limited 
fell into the following groups: 

Cars too fast for people’s reactions, five percent. 

Such great speed is not needed, thirty-one percent. 

Drivers are inclined to use horsepower regardless of road condi- 
tions, nineteen percent. 

Roads are not adequate for modern horsepower, fourteen 
percent. 

Other comments, eight percent. 

No comment, twenty-three percent. 

Comments of those who thought horsepower should not be 
limited included: 

Horsepower is O.K.; it’s the driver who is at fault, thirty-six 
percent. 

Horsepower is a safety factor, twenty-seven percent. 

Limiting horsepower would not decrease accidents, five percent. 

Other comments, eleven percent. 

The opinions of drivers about speed are as varied as those of 
highway and traffic engineers. The general opinion that low speed 
as well as high speed is dangerous agrees with the findings of traffic 
engineers that the speed differential rather than excessive speed 
per se causes vehicles to collide. It is perhaps significant that of the 
approximately 1,000 accidents included in this study, more than 
800 occurred at speeds under 40 m.p.h. and only 57 occurred at 
speeds over 50 m.p.h. 
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Apparently, many drivers think that excessive power is a safety 
feature. This opinion is certainly open to question. It is true that 
many motorists desire excessive power because they pay a premium 
price to obtain it. It appears that the public will continue to 
demand high speeds. For safety, drivers must learn to drive within 
their own limitations and those of the roadway. 

That drivers are as aware of this as the engineer and enforce- 
ment officer is shown by their replies. The driver knows that 
constant attention is the price of safety at high speeds. The driver 
also condemns the highway because of its surprises. 


Accident Expectation 


Only 7.4 percent of those involved in an accident expected to 
have it. Of this group, 11.7 percent expected to have an accident 
in four to five years; 5.7 percent in five to six years; 29.3 percent 
had no idea when; 4.7 percent answered “‘anytime,” and the 
remainder gave some other answer. 


Penalizing the Accident Repeater 


In answer to the question, ““What do you think should be done 
with the driver who has five times as many accidents as the average 
driver?”, 46.3 percent of the drivers thought he should be ruled 
off the highway; 20.1 percent thought he should not, and 33.6 
percent did not answer this question. 

Of those who answered the question, “‘Should the high-accident 
driver pay higher insurance,” 87 percent thought he should, while 
13 percent thought not. 

Suggestions about what to do with the accident-prone driver 
were distributed as follows: 

No comment, 33.6 percent. 

Driver should be studied to find out why he had an accident, 
5.2 percent. 

There should be driver training, 2.6 percent. 

There should be a safety review board to review cases, 2.6 
percent. 

Driver should be kept off highway until he “has learned his 
lesson,”’ 8.3 percent. 

Severity and circumstances should dictate penalty, 1.3 percent. 

Others, 46.4 percent. 
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Drinking and Driving 


Drivers were asked if they ever took a drink. Approximately 
three out of five said “‘yes.”” Of these, approximately two out of 
five drive within a half hour after drinking and three out of five 
drive within an hour. The opinions of how many drinks it takes to 
affect one’s driving varied from one to five. Twenty percent thought 
that one drink was sufficient to affect one’s driving while ten percent 
thought it would require four. 


Highway Safety Improvements 


From the analysis of individual attitudes and emotions and from 
study of the problem as a whole, certain conclusions stand out as 
inescapable. Perhaps the most obvious is that regardless of accidents, 
the motor vehicle, in spite of its potential hazards, is here to stay. 
Certain individuals may fear for their lives on the highway, but 
society as a whole doesn’t seem too concerned. The accident rate 
per mile was three times as high in 1937 as it is today, but that fact 
did not decrease car sales. 

Man’s first desire for the motor vehicle was, no doubt, simply 
one for more convenient and rapid transportation; but having 
achieved that, his emotions and attitudes would not let him be 
satisfied. He must use it as a means, among others, of satisfying his 
basic desire for prestige and self-expression. The patterns of 
expression are varied and numerous. One person owns the largest 
and fastest car for prestige, the business man uses it as a part of his 
work; the adolescent feels “grown-up” when he takes the car for 
his date; the aggressive person experiences pleasure when he forces 
the other driver to give way; the timid person drives 25 miles an 
hour on an expressway ; the speed fanatic is clocked at 120 miles an 
hour. All of these and more add to the safety problem. 

One phase of highway safety that should receive greater atten- 
tion is the effect of the highways themselves. Despite the fact that 
the driver is universally held responsible for the majority of ac- 
cidents, it does not follow that highways cannot be made more 
accident-free regardless of improvement of the driver. Accident 
records show that the freeway, with limited access, has one-third 
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to one-fifth as many accidents as the two-, three-, and four-lane 
undivided highways. Obviously, all roads cannot be limited access 
expressways. It is the local roads that provide the individual free- 
dom of movement that makes the motor car so attractive. 

In a further investigation of the effect of the highway on ac- 
cidents, the Institute selected three sections of roads with different 
accident rates and measured the characteristics of traffic flow on 
each. In order to measure these characteristic traffic flows, it was 
necessary to devise and construct measuring tools. One of these 
instruments is a 35 mm. movie camera with modifications and 
attachments that permit pictures to be taken at definite, selected 
time intervals, and the inclusion of certain data, such as consecutive 
numbers of pictures, change of direction of vehicle (if mounted in 
a vehicle), time as shown by watch, location, and others. 

Another device is a special recording speedometer. This device 
gives distance, time, speed, change of speed, change of direction, 
number of times speed changes, and provision for recording mem- 
oranda such as location, date, and number of vehicles passed. 

With the camera taking pictures through the windshield and 
the recorder in operation, a fairly complete record of traffic and 
road characteristics is obtained. 

By combining into one number the speed, change of speed, 
change of direction and number of changes, an index is obtained; 
that is, a measure of traffic flow characteristics. This index is 
objectively a measure of the smoothness of flow. Subjectively, it 
is a gauge of the satisfaction of the driver in operating his car. In 
general, the driver prefers freedom of movement where he is not 
forced to stop, change his speed or direction to meet road or traffic 
conditions. 

On the three roads studied, the degrees of excellence of flow 
were in the ratio of approximately 1, 2 and 3, while the rates of 
accidents per miles traveled were in inverse ratio. Thus, the smooth- 
er the flow, within the limits studied, the fewer the accidents. 

This preliminary investigation demonstrates that it is possible 
by measuring the quality of traffic flow to estimate the potential 
hazards of a roadway without waiting for accidents to happen. At 
the same time, a measure of efficiency is obtained for smooth flow 
of traffic that not only pleases the driver, but means less fuel 
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consumption, lower operating expense; in short, economical trans- 
portation. 

Apparently, anything that is not directed toward keeping traffic 
moving freely has a detrimental effect. 

All attempts to improve safety on the highway should take into 
account the attitude of the driver. For every driver who looks for 
safety in an automobile, there are many more interested in style 
and comfort. Twenty-five years ago, it was called to the attention 
of the brake division of General Motors that a hand-operated brake 
would save distance in stopping because the hand is quicker than 
the foot. A finger-operated power brake would respond over twice 
as quickly as the foot-operated. Such a brake might or might not 
increase safety; it is possible that drivers would drive that much 
closer. 

But certainly, while the subject is in the opinion stage, there is 
just as good an argument for a quicker operating brake as there is 
for increased horsepower as a safety feature. The driver would 
accept it if it would add to his driving pleasure. Head-rests in a 
car may save broken necks; but they are being sold as an aid to 
comfort. 

The traffic accident problem needs to be attacked more fac- 
tually. For example, the present method of reporting the causes 
of traffic accidents can lead to erroneous conclusions. In Great 
Britain, roads are blamed for two percent of the accidents; in 
Belgium, four percent; and in France, sixty-nine percent (‘‘Statis- 
tics of Road Traffic Accidents in Europe, 1954’’). It is not reason- 
able to assume that road conditions are that much different in 
these countries, so it must be the method of reporting. 

Again, an article cites a case of apparently misleading accident 
reporting.’ An estimate was made of the accidents that would be 
expected on two roads while certain road construction was taking 
place. This estimate was based on previous accident experience on 
the roads being reconstructed and of changes in road-accident 
frequency in the surrounding area. On one of these roads, 135 
accidents occurred when 59 were to be expected. On the other, 22 


3. “Road Accident Statistics in Relation to Road Safety Activities,” R. J. Smeed, 
Deputy Director, Road Research Laboratory, Great Britain, in Road Safety and Traffic 
Review, Vol. V1, No. 4, Autumn, 1954. 
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occurred when eleven were expected. It would seem that most of 
the increase of 87 accidents was caused by road obstructions. But, 
out of 157 total accidents, only three were ascribed to the road 
repairs. Seventy-seven were ascribed to pedestrian faults, forty-two 
to driver faults, twelve to cyclist faults, fourteen to passenger faults, 
and four to vehicle defects. 

With the enormous amount of energy loose on our highways 
and with 80 million drivers controlling this energy to meet their 
various desires and needs, it is inconceivable that accidents will 
not occur. The restrictions necessary to prevent all accidents would 
bring our material progress to a standstill. Society, as a whole, will 
not permit it. 

The main purpose of this article has been to call attention to 
some of the fallacious conceptions of the traffic accident problem. 
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ANADA and the United States are two of the worlds fastest 

growing countries. On this continent the major population 
increase and housing expansion have been in the suburban areas 
around established cities—in the main, a result of the influence of 
the automobile. Because of the growth and changing conditions of 
cities, community planning and its relationship to service stations 
are important as these stations supply traffic fuel needs for the 
ever-increasing automobiles. 

In our lifetime we have seen automobile growth in numbers and 
performance become a prime factor in shaping the way we live. 
The expansion of urban development and the increased range of 
our interests and movements point to motor vehicles as the key 
item in today’s standard of living. The function of the service station 
supports an essential transportation service, around which we have 
shaped our cities, our shopping habits and many of our activities. 

In our North American way of life the automobile has a role 
comparable in many ways to the railroads, airlines, and shipping 
companies. Today’s communities have a real stake in the means 
by which they secure necessities for automotive-age living. In 
comparing transportation services so far developed, the automobile 
seems most closely interwoven with community life. 

At the present rate of increase it is anticipated that in Canada 
more than seven million cars will be registered by 1980, compared 
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with about three million today. Gasoline consumption will increase 
proportionately. It is of mutual interest to the community, traffic 
authorities, and the oil companies to discover what this increase 
means in terms of the number and location of service stations to 
handle the volumes expected. 

The service station is one of the most dynamic retail functions 
in the community, not only because it deals with mobile customers 
who can easily travel where they wish to go, but because petroleum 
retailing is constantly changing. With car designers increasing 
automobile length each year, new service stations need extra front- 
age to allow safe ingress and egress for their customers. Similarly, 
the physical facilities of service stations are being constantly revised 
—more service room for lubrication, newer models of hoists, im- 
proved lighting, more paving and better building design and 
construction. ‘These advancements make obsolete the older stations 
with less modern equipment and smaller lots. 


Planning for Future Needs 


These factors emphasize that for the community good, enough 
freedom should be provided to allow the oil industry to replace 
older stations with newer ones and to permit sufficient new stations 
in those areas that indicate increasing need for petroleum products. 
Progressive planners stress that the problem is not whether service 
stations should be allowed, but where, and what form they should 
take to best serve their communities. 

It is better to supply the needs as they arise than to fix a limited 
number of retail petroleum outlets to serve an expanding com- 
munity. This procedure would avoid a situation of not having 
enough stations properly placed, or modern enough, to give the 
good, convenient service expected. If there is not adequate cushion 
in the way of sufficient choice between several future possible 
locations, a time may come when motorists are under-serviced and 
the community as a whole suffers. 

It is our view then, that the petroleum industry should be 
allowed to work out its own situations in the commercially zoned 
areas, in the same manner as other retail industries are permitted 
to do. It is believed that oil companies—because of direct contact 
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with the customer and continuing specialized studies of changes 
in the market—are in the best position to judge requirements for 
new service stations and the modernization or replacement of 
existing ones. 

The economic laws of supply and demand will, in the long run, 
by free competitive adjustment, prevent over-building or un- 
economic situations. No company can afford to risk the $50,000 or 
more needed to build a station without carefully taking into account 
community needs and traffic movements. 

It should be remembered that the growth of retail petroleum 
outlets has not increased faster than the vehicle population. Since 
1950, passenger car registrations have gone up about 70 percent 
in Canada (35 percent approximately in the United States) and gas- 
oline sales have increased in volume by 82 percent. However, the 
number of service stations increased only five percent, a fact not 
often realized by the public. Today’s average station sells more 
gasoline and other petroleum products not only because of increased 
traffic volume, but also because obsolete stations have been replaced 
by more modern outlets. 

The net gain in total number of service stations built during 
recent years has been relatively small because of retail petroleum 
outlets’ going out of business each year. Obsolescence is only one 
reason for the reduced number of service stations. Sometimes 
stations are forced out of business as a direct result of changes in 
traffic flow; new highway routes have by-passed existing stations 
or, in some cases, the property occupied by the service station has 
become so valuable that it has been purchased and used for other 
purposes. Frequently people take note of new service stations being 
constructed but quickly forget those stations removed or replaced 
by other buildings. 


Equitable Allocation of Service Sites 


It is maintained that it is undesirable to grant discretionary power 
to an administrative body to decide either the number or location 
of service stations. There is no ample evidence that any municipal 
or other group outside the petroleum industry is particularly com- 
petent in technical knowledge or qualifications to assess properly 
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the needs of the public for this form of retail outlet. If they could 
select the proper locations and relate them exactly to the public 
need, it would be difficult to allocate the sites among competitive 
companies without discrimination and at the same time preserve 
the right of each motorist in the community to purchase the brand 
of his choice at a convenient location. 

Municipalities considering restrictions or categories beyond 
general commercial zoning should be aware of how difficult it is to 
provide an equitable situation for the community, the oil industry, 
and the motoring public. The decision requires detailed studies of 
their own areas concerning social and economic conditions, traffic 
movements and growth potentials, type and age of vehicles both at 
the present time and anticipated in the future. 

All these factors must be evaluated to calculate adequately the 
needs of any area for retail representation sufficient to supply 
requirements for petroleum products. Some of these data are avail- 
able from such sources as census tracts; other information must be 
developed from special surveys. Time spent in obtaining these facts 
would be profitable because a firm base could be developed to 
analyze any particular situation. 

Factors to help determine, in general, some adequate retail 
petroleum station coverage for an area would take into account 
changing vehicle gasoline consumption, increase of multiple-car 
homes, sufficient trading radius for each station, and others. It is 
difficult to reduce a complicated situation into one simple formula 
and the more aware the municipal authorities are of the complex- 
ities, the less they may hope for a simple answer. Dividing gross 
population by some factor to get a magic number of required 
stations, or other similar schemes, are found wanting. If we were 
to use a system of dividing gross population by 700 or by 500 or 
any other figure the number of stations permitted could vary greatly 
and make wide differences as to how community petroleum require- 
ments are considered. 

It can be seen how necessary it is to acquire worthwhile actual 
or calculated data, not only for mature districts but even more so 
for areas not yet developed but planned. Any variation in such a 
factor as the increase in prevalence of second-car households, can 
readily enlarge the demand of an area for petroleum products and 
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therefore the number of service stations required. Such measure- 
ment yardsticks as gallonage throughputs at the station, or gross 
dollar sales, should not be fixed because with time these guides 
can become out-dated unless revised annually. What was adequate 
throughput for a service station ten years ago to make a profit 
from the necessary financial investment would not fit today’s situa- 
tion because of higher land costs and higher wages. 

Car-vehicle densities by neighborhoods vary according to in- 
come. Surveys show that of those who earn under $2,000 a year 
only one out of three owns a car, whereas in neighborhoods whose 
residents earn more than $5,000 annually, nine out of ten own an 
automobile. Furthermore, the ownership of more than one car per 
household usually occurs in neighborhoods with higher incomes. 
Generally, the top third of the income groups in a community buy 
more than fifty percent of all automobile and fuel products. Often 
those sections of a city that require the most petroleum retail 
servicing resist commercial properties nearby to provide them the 
necessary service at convenient locations. 

The farther away people live from the core of the city, the greater 
is their average annual gasoline consumption. Three-tenths of 
Canada’s population now live in the suburbs where public trans- 
portation is often non-existent and where two cars in a family are 
not always regarded as a luxury. Ontario, the most populated 
province in Canada, has more than three-quarters of its population 
living in urban areas. 

More gasoline is consumed per capita in the suburbs than in 
the central city core because of the dependence on automobiles for 
transportation to work, shopping, church, recreation and so on; 
also, there is less likelihood of an adequate public transportation 
system in expanding fringe areas. This trend will probably continue 
as cities grow in population, spread out with new land develop- 
ments, and increase car registrations. 


Canada’s Future Vehicle Requirements 


Approximately one-third of the population in Canada lives in the 
Province of Ontario. The growth factor for vehicles in Ontario is 
more than four percent each year compounded annually. At this 
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rate it is apparent that within two decades there will be three times 
as much traffic as at present. Even within fifteen years one motor 
vehicle for every two persons in the population is probable, with 
the average vehicle traveling ten thousand miles each year. In 
Ontario Province more than four-and-a-half million vehicles will 
be concentrated largely in the densely populated southern region. 
Each vehicle will require, on the average, seven hundred gallons 
of motor fuel annually. 

If, under today’s conditions, the need for adequate motor fuel 
servicing is paramount, it is even more crucial that proper planning 
be done to take care of future changes, as indicated by forecast 
conditions in this province. 

In general, about half of all customers at service stations live 
within a three-quarter mile radius of the place where they buy 
gasoline; the others come from beyond the immediate area, outside 
the city, and from regions farther away. This knowledge is import- 
ant because it shows an aspect of difference between a service station 
and, say, a drug store. A druggist can consider that his local trading 
area assures him most of the patronage necessary to produce a 
reasonable return on his business investment. 

However, for a service station to be successful the location must 
be on a natural-flow traffic artery serving not only the immediate 
area, but also those areas beyond the immediate neighborhood. 
There is traffic-generation from these latter districts because motor- 
ists use the business thoroughfare for their route of travel. Customers 
who do not live in the local neighborhood are necessary to increase 
service station trade. If the business were limited only to customers 
from a local trading radius, it is doubtful if it could survive finan- 
cially. The scope of customer-origins, then, for service stations must 
be considered on a broader area basis than for many other retail 
outlets. 


Customer-origin Studies in Canada 


These conclusions result from detailed customer-origin studies of 
service stations, conducted in a large Canadian city. Service stations 
were chosen from different types of neighborhood areas in the city 
—downtown, midtown, residential, fringe-suburban—to obtain a 
cross-section of motorists. Home addresses of all customers buying 
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at these representative stations were recorded during the hours the 
stations were open for business. These addresses were then plotted 
on maps showing the relation of home locations to the station where 
the petroleum purchases were made. Several thousand customers 
were questioned in this manner and valuable data were collected. 

The resulting patterns of origins added information to previous 
knowledge of traffic and petroleum retail trade. The clustering 
effect was definite, both on a daily as well as on a weekly basis. In 
general, the more densely populated the neighborhood, the greater 
the percentage of motorists using the service station near their 
homes. In partially developed suburban fringe areas, the service 
station receives about forty percent of its business from customers 
living within a three-quarter mile radius of the station, but as the 
neighborhood becomes more densely populated and mature, the 
percentage increases to sixty-five percent. 

In other words, in a built-up residential neighborhood two out 
of three motorists purchase their petroleum products from their 
neighborhood service station. These findings underline the neces- 
sity for planners and traffic authorities to make sure that service 
stations are allowed in a distribution pattern throughout the city 
that will fit naturally into the desire of many motorists to have 
service stations conveniently located near their homes. 

When trading radius of a service station is referred to in terms 
of fractions of a mile, only in rare cases does the topography and 
roadway pattern of the city allow complete circles to be drawn. It 
is the equivalent area within the radius that is the key factor. This 
circle can be altered into any conformation to follow the natural 
traffic-flow roadways, as long as the total area of the shape is 
equivalent to that of a circle. This fact explains why comparable 
service stations selling the same brand of gasoline on parallel roads 
a mile apart can have patronage divided about evenly between 
them in elongated oval patterns. 

It was also observed that in downtown districts only about one- 
third of customers’ vehicles were registered in the immediate area, 
emphasizing that there are more transient sales in that section of 
the community. Similarly, motorists in residential and suburban- 
fringe areas who did not buy near where they lived, formed another 
consistent, although more scattered, pattern. These drivers pur- 
chased their fuel with no localized habits, buying whenever their 
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fuel tank indicated “low,” or the brand, price, or particular facilities 
of a service station attracted them. 

Between five percent and ten percent of customers at service 
stations in a good-sized community are from out-of-town, either 
from within the province or other states. Previously, it had been 
assumed that this percentage figure was higher because, perhaps, 
strangers in our midst are noticed more and the tendency is to 
over-emphasize the amount of their purchases. 

Although the average motorist visits a service station about 
once a week for gasoline, he also makes periodic visits for lubrica- 
tion, washing, and other maintenance. A service station’s capacity 
to supply motor fuel needs must be measured according to its ability 
to handle the peak demand period. This limitation of peak demand 
service is a reason why there are usually several stations to supply 
a neighborhood, instead of one super-station. As customers seldom 
have their lubricating and maintenance work done on an appoint- 
ment basis, sufficient parking space must be provided on the service 
station property for automobiles serviced but not yet called for. 

Research has shown no better location, from the standpoint of 
the community as well as the station operator, than a corner at the 
intersection of two main arteries, for ease of accessibility and max- 
imum visibility. Service stations afford safer driving visibility than 
buildings extending to the corner. The fact that there is neither 
parking nor double parking in front of a service station eliminates 
further hazards. Furthermore, by locating on a corner serving two 
traffic streams, the one service station can equate the necessity of 
two stations in mid-block locations to serve the equivalent amount 
of vehicle fuel needs. 


Service Stations Built by Petroleum Companies 


In recent years more service stations in urban areas have been built 
by petroleum companies than by private owners. The reason is that 
few individuals can afford the necessary investment in land and 
buildings at today’s costs. As a result, most stations in urbanized 
districts are being built by the oil companies and leased to opera- 
tors. A good business opportunity is thereby provided for one to 
enter the service station business with a moderate investment in 
stock and tools. His annual income and community status will 








244 TRAFFIC QUARTERLY 


compare favorably with the income and standing of others conduct- 
ing businesses with comparable dollar volume. 

Another important difference between service stations and many 
other retail stores is the widespread use of credit cards for purchases. 
For example, most food or drug stores sell standard brands of 
products like cigarettes, primarily for cash. At service stations, 
however, there is greater emphasis on special, branded products 
that are available only at stations of certain companies, and many 
customers buy these products through their credit card and do not 
pay cash at the time. 

The customer develops not only a liking for certain brands of 
petroleum products which he can obtain only at specified locations, 
but car owners who use credit cards realize these cards can be 
presented only at certain stations. These two factors of brand loyalty 
and credit card usage create in customers’ minds a desire that 
service stations selling products of a particular brand be conven- 
iently near them to afford the fullest use of their credit card and the 
maximum opportunity to buy the petroleum products of their choice. 

One of the first businesses to start in a new expanding area is a 
service station. It is there in response to a need created by traffic— 
either the traffic of today or that forecast in the immediate future. 
This basic consideration of need prompts the oil industry to make 
sure this transportation service is efficient, adequate, and conven- 
iently located. Community authorities should also be certain that 
their legislation is neither out-of-date nor restrictive in discrimina- 
tion or restraint of trade, to allow retail petroleum outlets to be 
properly located for giving the best community service. 

The need for new service stations becomes more vital each year. 
The character of today’s cities is shaped by the automobile, and as 
long as this condition remains proper facilities will be needed to 
fuel this form of transportation. Strangely enough, some officials 
stress the importance of the automobile as it affects city growth, 
traffic routes, safety and a dozen other things, but often lack under- 
standing of the service station’s importance for the automobile, and 
how urgently stations in the community may be needed. 


Traffic and Retail Trade 


In any retail business it is always important to forecast, within 
reasonable limits, the amount of sales an outlet may be expected 
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to have. To gain further knowledge in the retail petroleum field, 
comprehensive studies have been conducted to determine the rela- 
tion of traffic and retail trade at service stations. It is realized that 
the adjacent traffic is only one of several influencing factors—among 
them are socio-economic levels of the surrounding neighborhood, 
vehicle travel patterns, roadway diversions, personality of operator, 
competitive conditions, and others—but the passing traffic is consid- 
ered one of the major variations in sales at a retail petroleum outlet. 

The purpose of the study was to ascertain what an average serv- 
ice station with average physical facilities, merchandising a well- 
accepted brand of gasoline, should sell at a particular location. 
This would be useful in determining not only the potential business 
of a proposed new station, but also in evaluating the efficiency of 
dealers in established leased stations. 

To gain sufficient data for analysis, traffic counts were taken at 
various service stations in urban areas, and observations made as 
to the number of customers who entered the station premises from 
the passing traffic streams. Several million car movements were 
recorded; the findings were found to be helpful, not only in built- 
up areas but also in expanding fringe-suburban districts where 
accurate up-to-date governmental information is either scarce or 
non-existent. 

It became apparent that a close relationship exists between the 
density of adjacent passing traffic and the percentage of customers 
derived from this traffic. Although the sales potential increases as 
more vehicles pass the premises, a point is reached where fewer 
customers enter the service station property because of the high 
density of traffic and the added difficulty of trying to re-enter the 
congested traffic flow. 

A service station derives most of its customers from the traffic 
flow at periods when there is no peak rush-hour traffic. In other 
words, the average service station is busiest when passing traffic is 
not at its greatest. This finding indicates that a service station is not 
necessarily an important contributor to traffic congestion and 
hindrance. For example, in 1956 fewer than two out of a thousand 
traffic accidents resulted from traffic movement in and out of 
service stations in the City of Toronto. 

Other observations showed that the number of customers who 
came from the cross-over lanes rapidly diminished as soon as traffic 
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became heavy. Few motorists wish to brave a continuing stream of 
traffic to cross over to a station, particularly if there is an alternative 
choice of station with the identical brand on the side of the street 
they are traveling. For this reason, petroleum companies prefer to 
stagger their stations on alternate sides of major roads to serve 
motorists regardless of the direction in which they might be moving. 

In noting the purchasing habits of service station customers, it 
was recorded that many more stops for gasoline were made at the 
end of the working day than early in the morning. No doubt the 
drivers felt they had insufficient time to spare on their way to work, 
but were more relaxed and not as hard pressed later in the day. 

Just as many studies and surveys are conducted to establish 
buying habits of service station customers, the retail petroleum 
industry is placing more emphasis on fitting the service station into 
the character of the surrounding neighborhood. The trend is for 
increased landscaping, engineered illumination and special ar- 
chitectural designs using modern building materials to impart more 
aesthetic influence on the functional purposes of the service station. 
The architectural freedom of adapting station buildings to the tone 
of the local neighborhood can be hampered by building codes of 
some cities which have not taken into account the rapid surge of 
new building materials in the last decade that are suitable for 
service station construction. 

The need for traffic authorities and community planners to 
consider the service station as a specialized retail service is vital. 
With its particular merchandising requirements, because of the 
public’s desire for brand loyalty and credit card usage, the retail 
service station cannot be considered in precisely the same category 
as a supermarket, drug store, or hardware store. Customers on 
wheels have different shopping habits for gasoline and other petro- 
leum products—both as to hours of purchase and location. It is 
most important, then, that any evaluation of community needs for 
service stations, as to number and permissible location choices, be 
geared to the changing conditions of expanding cities. Only in this 
way will the planning of communities and service station locations 
be adequately co-ordinated. 











Zoning Related to General Programs 
for Parking Relief 


OSCAR SUTERMEISTER 


Mr. Sutermeister, planning consultant and member of the American 
Institute of Planners, was planning consultant for Dr. John H. Solomon 
of Bethesda, Md. on the long-range advance planning for the Cabin John 
Valley Regional Shopping Center, Montgomery County, Md. in 
1958-59, and consultant for the Baltimore Regional Planning Council 
for which he wrote the Preliminary 1980 Regional Land-Use Plan and 
Report. Among many other assignments, he served as consultant on 
traffic engineering for Groll-Beach and Associates for the Traffic Survey 
and Master Plan of Major Thoroughfares of Fort Meade, Md.; as 
consultant for the National Committee on Urban Transportation; on 
defense planning for the Milwaukee Civil Defense Administration, 
working on the reduction of vulnerability in the Milwaukee area, and as 
senior research analyst of the Master Plan Study Project of Richmond, 
Va., working directly under Ladislas Segoe on the Design of the Met- 
ropolitan Freeway System and Land-Use Plan. 


HE District of Columbia recently completed a general rezon- 

ing initiated in 1955.’ Professional recommendations were 
submitted by a consulting engineer; final content of the new ordi- 
nance and maps were determined by the D.C. Zoning Commission. 
The study included six preliminary research reports, one of which 
dealt with off-street parking and loading.* Much of the material 
originally drafted for the off-street parking report, previously un- 
published, is presented here as a possible source of ideas for future 
development and refinement. 


The research study of 1956 on Off-Street Parking and Loading 


1. Koning Regulations of the District of Columbia, adopted by the Zoning Commission 
under and by virtue of the authority conferred upon it by an act of Congress approved 
June 20, 1938, as amended. Effective May 12, 1958. 

2. Off-Street Parking and Loading in the District of Columbia, preliminary Report Number 
6 of the Rezoning Study of the District of Columbia, prepared by Harold M. Lewis, Planning 
Consultant, New York, N.Y., November 9, 1956; Oscar Sutermeister, City Planner, 
Bethesda, Maryland, Technical Advisor on Traffic and Parking. 
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in the District of Columbia suggested a five point program*® for 
general parking relief within a broader framework of attempting 
to equate urban land uses and the transportation facilities that 
serve them. Provision of off-street parking, particularly for new 
buildings through zoning, plays a large role in that program. 
Zoning alone, of course, cannot solve the parking problem; it is 
merely one tool of many available. But can more be accomplished 
through zoning than has yet been attempted? What is the proper 
role of zoning, and how can zoning best be meshed with other 
devices? 

In one characteristic, zoning stands apart from other parking 
relief measures. In contrast to other actions that can be taken 
repeatedly to meet changing circumstances, establishment of 
general requirements under a zoning ordinance is a procedure 
that normally occurs only once in ten or twenty years. The District 
of Columbia zoning ordinance was originally passed in 1920. It 
has stood for thirty-five years without a major revision. The revision 
of 1955-58 should stand for another ten to twenty years. 

During the life of a zoning ordinance, active trends can move 
far. It is therefore important that newly established zoning stand- 
ards should not merely be adequate for the year of adoption but 
should be set in conformity with established trends so that they 
will not quickly become outmoded and thereafter be used for many 
subsequent years as a justification for building to inadequate 
standards. 


Parking for Existing Buildings 


The largest and most universal problem in the field of parking is 
adequate parking for employees and patrons of existing buildings. 

Traditional zoning ordinances have never come to grips with 
this problem because their provisions are not retroactive. An 


3. “In seeking to keep a balance between land uses and transportation facilities, and 
keeping in mind the trends in urban transportation, one might define a general parking 
relief program in the following action terms: 

a. Parking facilities should be developed for existing buildings of high residual value. 

b. Adequate parking should be included for all new structures and uses in a redevelop- 
ment area. 

c. Adequate parking should be included with all new buildings in all sections of the 
city. 

d. Street capacities should be enlarged and street service improved, particularly 
through provision of freeways. 
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existing building with fewer parking spaces than would be required 
for a new building is merely non-conforming with respect to park- 
ing. While a few zoning ordinances now provide for eliminating 
non-conforming uses at the end of a period considered sufficient to 
amortize the investment in the building, little has been done toward 
elimination of non-conforming structural or areal features, such as 
excess height, substandard yards or inadequate parking. 

Parking relief for existing buildings has normally been effected 
through a variety of measures other than zoning. Greatest reliance 
has been placed upon development of commercial parking lots and 
garages by private enterprise, on public development of similar 
facilities, and on provision of accessory parking by the building 
owner. Variations of these approaches have been used in the 
District of Columbia. 

The major component of the economic base of the Washington 
region is federal employment. The federal government has tried 
a variety of methods to delay obsolescence of its office buildings 
due to lack of adequate parking to satisfy current requirements. 

The first and most obvious method is to use every inch of paved 
space for parking, regardless of the purpose for which it was origi- 
nally designed. Typical examples of this expedient may be seen 
throughout the Federal Triangle, particularly at the Commerce 
Department building. The usual pattern is to fill interior court- 
yards and their access roadways with cars in the manner of an 
overfilled parking garage, with aisles full. 

Another method is to install temporary parking on federal land 
to which a specific future non-parking use has been assigned. ‘The 
classic example of this is the Grand Plaza parking lot on 14th Street 
between Constitution Avenue and D Street, N.W. 

A third method is to convert pleasantly landscaped front, side 
and rear yards into paved parking areas with only a narrow strip 
of lawn retained to try to preserve the traditional appearance of a 
landscaped setting for federal buildings. A fine example of this is 


e. A reasonable balance should be maintained between the intensity of land use 
and associated parking facilities on the one hand and capacity of the street system on the 
other hand. It may be anticipated that this will be partially accomplished through new 
street and highway construction. An additional portion of the job should be accomplished 
by removing obsolescent buildings and by restricting density of new development. A 
promising program for removal of federal tempos is now getting under way.” 

Ibid, pp. 7-8, ‘Relation to A General Program for Parking Relief.” 
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the Pension or old General Accounting Office Building between 
Fourth and Fifth Streets at G Street, N.W. 

A fourth method is to acquire, or obtain permission to use, 
nearby land, either vacant or built-up, demolish existing small 
buildings when necessary, and convert the area into a parking lot. 
This approach has been used around the new State Building, south 
of the Central Intelligence Agency, to provide parking for the 
Navy Building; for the Pentagon west parking lot; for the new 
parking north of the Bureau of Yards and Docks, and elsewhere. 

A fifth method is to reserve curb parking space on streets under 
jurisdiction of National Capital Parks or the Architect of the 
Capitol. Examples may be seen on West Executive Avenue, the 
Ellipse, and the Capitol grounds. 

All these actions have been taken to prevent obsolescence of 
structures whose original design did not provide sufficient off-street 
parking for current conditions. Parking spaces are generally free 
(except at the Grand Plaza which is commercially operated), but 
they are usually allocated to the highest paid employees and be- 
come in effect a salary bonus. Sometimes car-pooling is required 
as a condition to allotment of space. 


CBD Parking in Washington 


Congress recognized that comparable modernization of office 
buildings, retail stores, and other commercial structures in the 
central business district (as well as throughout the entire District 
of Columbia) would be beneficial to the community, and accord- 
ingly passed the District of Columbia Motor Vehicle Parking 
Facility Act of 1942. This act declared that the use of land for 
public off-street parking facilities in the District was a public 
necessity. The District Commissioners have appointed to the motor 
vehicle parking agency created by the act a majority who have 
from the beginning followed a policy of relying solely on private 
enterprise for providing off-street parking in the central business 
district.* 


As a result, a great many stalls have been created, but they are 


4. In late 1958 the agency proposed participation in a federal underground garage, 
west of the Interior Department building. 
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rented at extremely high prices in comparison to federal office 
building parking or suburban shopping center parking. The agency 
is also developing a fringe parking program which provides free 
parking, usually at many times a reasonable walking distance. 
Since the use of fringe parking requires investment in a car from 
which the owner reaps only a part of the potential return in 
convenience and saving of time, those who can afford such an 
uneconomic venture can usually afford a commercial parking 
space downtown. 

At least one property owner, the Hecht Company, provided 
its own customer parking at nominal charge many years ago. 
Recently a number of merchants and others began to offer one 
hour of free parking to a portion of their customers through ticket 
validation under Downtown Park and Shop, Inc. and the Connecti- 
cut Avenue Courtesy Parking Plan. 

All of the above measures, except the fringe parking program, 
have been aimed at only a partial modernization of downtown 
structures—that is, modernization with respect to patron or visitor 
use only. Very little has been done by private enterprise in the 
central business district comparable to the federal government’s 
program in the Federal Triangle, Federal Rectangle, and else- 
where for free employee parking. 

One of the most difficult classes of structure to modernize with 
parking is the large apartment building in a densely built-up area. 
Very occasionally, when a new building has considerable open 
space around it, the original parking design can be amplified as 
pressures mount. Erection of a new parking structure accessory to 
an existing apartment must gain approval of the board of zoning 
adjustment and often faces heavy opposition from single-family 
homeowners in the neighborhood. Most older apartments thrust 
their parking load onto curb spaces in the vicinity and thus accel- 
erate neighborhood blight. 


Commercial Structures Outside the CBD 


Innumerous instances, commercial property owners have purchased 
adjacent commercial land and demolished structures, if necessary, 
to create accessory parking. If it is necessary to invade adjacent 
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residential land, Board of Zoning Adjustment approval must be 
obtained. Many examples of this type of modernization may be 
seen throughout the District, one of which, tastefully done, is the 
parking lot of the Chevy Chase Branch of Riggs National Bank on 
upper Connecticut Avenue, N.W. 

With widespread public and judicial acceptance of zoning as a 
legitimate tool for obtaining adequate off-street parking accessory 
to new structures, the most serious currently unsolved problem in 
the field of zoning for off-street parking is how best to use zoning 
to stimulate the modernization of existing valuable structures by 
increasing their parking facilities to the point of adequacy. 

This problem therefore provides the greatest challenge to the 
city planner in devising new zoning regulations; offering a solution 
might well be the most important contribution that major rezoning 
studies of the next few years could make to zoning law and to park- 
ing relief. Some tentative suggestions in this direction are presented 
at the end of this article, where they are included with broader 
comments on balancing land use and transportation. 

When an entire section of a city is cleared through urban re- 
development or urban renewal, it is vital to the city that adequate 
off-street parking be built into the redevelopment, and it would be 
foolhardy of the redeveloper if it were not. Built-in parking defi- 
ciencies, if permitted, would be likely to handicap the area for 
many years, unless open space were reserved for later remedial con- 
struction of additional parking facilities. 

Demolition of new structures built under a redevelopment 
plan, to correct parking inadequacies of that plan, would be most 
difficult. A new blighting influence would be thrown on properties 
surrounding the redevelopment area if its parking inadequacies 
produced an overflow. Many developers and investors, including 
major public and private lending institutions, now recognize the 
stability and security added to a property by sufficient off-street 
parking space. Unless he is careless, the redeveloper will in his own 
interest, to avoid blighting his own investment, include adequate 
parking in the design. 

However, there may be circumstances in which self-interest will 
be inadequate to insure use of proper standards. For example, if a 
federal office building were to be built in Southwest Washington by 
a private redeveloper, it is possible that the parking standard might 
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be based on a 1940 concept of one space for every ten employees 
rather than on a 1970 or 1980 concept. Or it might be that a smaller 
size redevelopment, similar to the privately financed Potomac Plaza 
flanking Virginia Avenue, N.W., would propose parking standards 
that could have serious repercussions on nearby residential areas, 
such as that covered by the Foggy Bottom Restoration Association. 

One unusual aspect of redevelopment—which appears to have 
been overlooked in Washington because thinking has been directed 
along other lines—is that, for those portions of redevelopment or 
renewal projects within walking distance for all-day workers at 
existing employment centers having inadequate parking, the most 
desirable land use from the standpoint of a comprehensive city- 
wide land-use plan might be off-street parking to make up the 
deficiencies of existing buildings, particularly federal office build- 
ings. 

This suggestion is not at variance with the thinking of the 
Comprehensive Plan of 1950, which states that the central area 
deficit spaces “could be provided along the inner and intermediate 
ring roads where land could be acquired less expensively. . .. Many 
of the lots would be within walking distance of the principal down- 
town destinations.’’® 

Because of the wide scope of renewal projects now under 
consideration in Washington, the second most serious current 
problem here in zoning for off-street parking is to ensure that 
adequate off-street parking standards are applied to all elements 
of each renewal project. 


Parking for New Individual Structures 


This is the traditional field of zoning with respect to off-street park- 
ing. The tradition is hardly a hoary one, however, since the parking 
problem itself is relatively new and any zoning approach to its 
solution is even newer. Two of the major studies’ in the field reported 
that 155 zoning ordinances in 1950 had off-street parking provisions, 
while by August 1954, four short years later, the number had almost 
exactly doubled to 311. 

The purpose of this type of regulation is to avoid thrusting the 


5. National Capital Planning Commission: Moving People and Goods, p. 36, June 1950. 
6. Highway Research Board Bulletins 24 and gg. 
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individual property owner’s parking problems onto adjacent and 
nearby properties. Such a situation is comparable to that in which 
an incompatible use thrusts its undesirable influence onto adjacent 
property—commercial use in a residential area, heavy industrial 
use in a commercial area, residential use in a heavy industrial area 
(preventing large scale development), and similar practices. 

With respect to parking, any use is incompatible with its 
neighbors if its parking spills over to take up its neighbors’ curb 
space, reduce its neighbors’ street capacity, and throw an added 
traffic load on its neighbors’ streets from cars hunting for parking. 

As long ago as 1950 the Highway Research Board’s Committee 
on land acquisition and control of highway access and adjacent 
areas expressed itself as follows: 


“‘Because of the magnitude of the parking problem, every level of 
government and every generator of parking demand should now shoulder 
its portion of responsibility for the provision of parking facilities. 

“Every city, county, town and village should examine the adequacy 
of its own land-use controls in connection with the provision of off-street 
parking facilities for new or substantially-altered structures or property 
uses, and revise its local ordinances as the needs indicate. 

**It is sheer extravagance to create a new use or build a new structure 
without making adequate provision for the parking space that will be 
needed inevitably in connection therewith. 

‘Both ordinance standards and administrative determinations should 
be based upon the two most important parking-generating elements, 
namely, the number of employees and residents and the number of 
business patrons and social visitors, if any.” 


To accomplish these aims is now a basic requirement of a well- 
written zoning ordinance or ordinance revision. The specific stand- 
ards proposed and adopted for the District of Columbia are spelled 
out in detail in the two reports referred to earlier.* 


Better Use of Existing Street Pavements 


Enlargement of street capacity and the improvement of street 
service for achieving a better balance between land uses and 
transportation facilities usually call to mind concepts of street 


7. David R. Levin, Committee Chairman, in HRB Bulletin No. 24. 
8. Cf. footnotes on page 1. 
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widening, new road construction and improved traffic operations. 
However, under skillful legal drafting, zoning might have a role 
to play here too. 

The street system is most heavily loaded during rush hours, and 
intersections constitute bottlenecks in the system. Multi-phase 
traffic signals designed to accommodate a variety of turning move- 
ments aggravate intersectional delays. Standard improvement 
measures include reduction or elimination of turns during rush 
hours, reduction of number of signal phases during rush hours, and 
elimination of curb parking during rush hours on approach and 
exit roads of intersections. 

Zoning should provide special incentives for creation of off- 
street parking facilities to replace curb parking spaces on approach 
and exit roads of signalized intersections. No specific method or 
form of incentive is suggested here, but careful investigation of 
possible methods of satisfying this urban need should be included 
in future zoning studies. 

The bottleneck influence of intersections can be reduced by 
increasing the number of lanes passing through the intersection. 
Sometimes this increase can be accomplished by widening the pave- 
ment without widening the right-of-way; sometimes both must be 
widened. In the latter case damages for buildings on the front 
property line may be excessive. 

Zoning should be correlated with the officially adopted major 
thoroughfare plan in such a way as to require an extra front-yard 
setback in those blocks terminating at intersections of elements of 
the major thoroughfare plan. The extra setback space would be 
available for later condemnation if needed, to permit enlargement 
of the intersection without excessive building damages. This partic- 
ular aspect of zoning could well be given detailed study by some 
city planner in connection with a future zoning ordinance revision. 

Enlargement of the street system is accomplished by street 
widenings and construction of new streets, up to and including 
fifty m.p.h. urban feeders of the national system of interstate high- 
ways and other urban freeways. Public terminal off-street parking 
facilities may be considered an extension of the street system. 

Zoning should be used to place special limitations on the height 
and bulk of new short-life buildings that may be built in planned 
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rights-of-way and on the sites of planned off-street parking areas. 
This concept needs wider application more than it needs additional 
study, for it goes back to early mapped streets legislation and 
Edward M. Bassett’s early zoning work. 

Many capital improvements to the street system normally help 
to increase average speeds by providing more street space for a 
given amount of traffic. Unfortunately, the increase usually dis- 
appears as soon as the improvement begins to generate additional 
traffic, whether it be diverted, induced, or due to normal growth. 

Turning signals off, switching them to flashing red and yellow, 
or eliminating separate phases for turning movements all will speed 
traffic during non-rush hours. 

Waste of vital intersection capacity by traffic signals was clearly 
demonstrated during the 1955 transit strike in Washington, when 
the substitution of manual traffic control produced a marked speed- 
up in traffic flow along major radials from the CBD. 

One appropriate means for obtaining faster service on metropol- 
itan through-routes is development of a freeway system. However, 
such a system can become clogged if local streets are unable to 
accept the traffic discharged from the freeway exit ramps. This 
condition can be created either by delays at signalized intersections 
near exit-ramp terminals or by lack of terminal off-street parking 
adequate to absorb freeway traffic at the rate it is discharged. 

Zoning can not only contribute to reducing intersection delays 
but can also be a major factor in providing terminal off-street park- 
ing of suitable capacity and design. By both means, zoning can 
play a part in improving street service. 

When more and more major traffic generators continue to be 
added to a single small area—the Federal Triangle, the Federal 
Rectangle, or the Central Business District—high land values, high 
lot coverage, and high floor-area ratios make it increasingly difficult 
to maintain a balance between traffic load and street capacity 
through street widening. 

As a more desirable alternative, zoning can be used to distribute 
major traffic generators over a large geographical area, whether 
spaced singly or grouped into secondary business districts, with the 
result that street and parking space, inevitably needed to handle 
traffic created by the generators, can actually be provided because 
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overpowering competing demands for land are no longer present. 

In this way zoning can contribute to enlargement of street 
capacity by making such enlargement more feasible when it be- 
comes needed. 


Balancing Land Use and Transportation 


Maintenance of a reasonable balance between land use and trans- 
portation facilities may be identified as the most important function 
of zoning with respect to transportation in general, just as stimulat- 
ing the addition of parking facilities to existing buildings is the most 
important current-problem area with respect to parking. 

The following factors are important to attainment of a reason- 
able balance: 

A. Because many existing buildings have a long structural life 
ahead of them, although they are obsolescent with respect to park- 
ing and expensive to serve with increased street capacity, new park- 
ing facilities and new traffic capacity should be developed for and 
allocated to such existing buildings first, before serving new build- 
ings in an already congested area. 

B. Therefore, it is important to control the amount of new 
building in a congested area, so that total traffic requirements for 
old and new buildings will not saturate the street system. 

c. In controlling the amount of new building in the central 
area, the heaviest limitations should be placed on those land uses 
which do not absolutely require a location in the central core of a 
large metropolitan area. The primary uses that do belong in the 
center of a large urban area are those involving personal contacts 
among people drawn from all portions of the area. These uses 
include business administration, financial activities, the professions, 
the courts, public administration, etc. 

Adequate parking must be provided as an indispensable part 
of the requirements of these central area land uses. Until such 
adequate parking is provided, other less essential land uses should 
be kept out. Typically, a second commercial group of uses surrounds 
the central business district, because these uses are associated with 
the core and benefit from proximity to it. These uses should not be 
permitted to hinder development of adequate parking for the core 
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itself, and the zoning ordinance should set the stage for priority 
of central business district accessory parking over secondary land 
uses. 

The clearest example may be seen in the case of high-density 
residential apartments that may be proposed for locations inside 
Washington’s inner loop, as at Potomac Plaza, or adjacent to but 
outside the inner loop, as in the southwest redevelopment areas, 
but still within walking distance for all-day parkers employed at 
major employment centers, including large federal office buildings. 
Ifsuch residential construction is a factor in preventing the develop- 
ment of adequate parking for existing uses and thereby makes the 
high value metropolitan core less usable than it should be after the 
huge inner loop highway investment has made it more accessible 
than before, then such residential development is detrimental to 
the overall good of the community and should be discouraged by 
zoning. 

p. Ofthe new construction that does require a central location, 
preference should be given to parking facilities for modernizing old 
buildings; and a comparative brake should be placed upon major 
new additions of rentable floor space. Parking should be made easy, 
new floor space hard, to build. ‘To accomplish this, new floor space 
construction could be related to demolition of existing space, be- 
cause demolition reduces the generated demand for parking and 
could also be related to overprovision of parking space above the 
zoning requirements for accessory parking. Specific regulations 
establishing these relationships could be based on concepts similar 
to the following: 

1. Inthe areas where existing major buildings have inadequate 
parking, the only use allowed to build 100 percent of the basic zone 
FAR (fioor area ratio) could be automobile parking garages, 
except that any commercial uses permitted in the zone might 
occupy the first floor and the first basement. 

2. All permitted uses of the zone other than automobile parking 
might be allowed to build only to 75 percent of the basic zone FAR, 
with required off-street parking space included in this 75 percent; 
and to build additional parking space equal in area to the area of 
floor space demolished but not to exceed the remaining 25 percent 
of basic zone FAR. 

For example, consider a new office building proposed for a 100 
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by 200 foot site at a location in the central business district where 
existing off-street parking is inadequate for existing buildings. The 
zone designation on the official zoning map might be,““Heavy com- 
mercial with inadequate parking.” If the permitted basic FAR were 
7.0, and the requirement for off-street parking space for new build- 
ings were one space for every 300 square feet of gross floor area 
excluding parking floor area, then total permitted gross floor area 
for a parking garage would be 100 percent x 7 FAR x 100 x 200 or 
140,000 square feet, while the total permitted gross floor area for 
the office building would be only 75 percent x 7 FAR x 100 x 200 
or 105,000 square feet. 

The required off-street parking for the office building could be 
placed on the surface outside the building, or underground, or in 
part of the 105,000 square feet of gross floor area. The amount of 
required off-street parking would depend on the gross office floor 
area and the parking ratio contained in the zoning ordinance. 

In addition, if the site of the proposed office building already 
contained an existing two-story structure covering 80 percent of the 
site, which had to be demolished to make way for the new building, 
then there would be available from such demolition a floor space 
credit’ of 80 percent x 2 X 100 X 200 or 32,000 square feet. Since the 
remaining 25 percent of basic FAR would be 35,000 square feet, 
all of the 32,000 square feet credit could be used in providing addi- 
tional aboveground off-street parking floor space to serve other 
buildings in the vicinity. 

On the other hand, if the site were currently vacant or serving 
as an off-street parking lot, none of the remaining 25 percent of 
basic zone FAR could be used. 

Measures such as those described, while novel and perhaps 
lacking in legal precedent (as was zoning itself only a few decades 
ago), would make an effective contribution toward maintaining a 
reasonable balance between land use and transportation facilities 
in this day of the ever-present private automobile. 


g. The concept of a demolition credit was drawn from earlier work by the author in 
a study entitled, “Reduction of Vulnerability in the Milwaukee Area,” 1954, which in 
turn drew upon the “equivalent demolition” concept of early federal public housing. A 
version of the same concept has been used by the Eisenhower administration in discussing 
construction of new federal office buildings in Washington to replace wartime temporary 
buildings. 











Nashville’s Loading-Zone Policy 


J. M. HUNNICUTT, JR. 


Mr. Hunnicutt is a traffic engineer and General Manager of the Nash- 
ville Parking Board, a position he has held for the last two years. Prior 
to coming to Nashville, he was employed for six years by the Bureau of 
Street Traffic in Chicago, Illinois, and was chief engineer of the Design 
and Field Division before his resignation. Mr. Hunnicutt is a consultant 
to the American Municipal Association Committee on Parking, and a 
member of the Institute of Traffic Engineers’ Committee on Airport 
Parking Facilities and the Committee on Parking Garages. He is a 
graduate of the Yale Bureau of Highway Traffic. 


ASHVILLE, like all other cities, has a transportation problem. 

But Nashville has developed an enlightened attitude on these 
problems and now realizes that no single dose of medicine or cure- 
all will provide a quick and easy solution. 

Through its Mayor, who is chairman of the National Committee 
on Urban Transportation, Nashville embarked on one of the most 
ambitious and comprehensive “‘do-it-yourself”’ transportation stud- 
ies ever attempted for a city of its size. Using a series of study 
manuals prepared by the National Committee on Urban Trans- 
portation as guides, every department of the city and county, and 
outlying communities in the county are making a detailed study 
and analysis of their operations. 

In all, nineteen separate studies are now underway. To assure 
uniformity, all studies are being co-ordinated by a newly formed 
Division of Transportation Planning responsible for the program- 
ming of the Nashville Metropolitan Area Transportation Study. 

The study of cities’ loading zone practices and policies presented 
here was conducted as an allied phase of the transportation study. 
Results of the questionnaire sent to the cities are included and are 
generally self explanatory. However, the purpose of this article is 
to explain the reasoning that went into the preparation of Nash- 
ville’s policy and the justification for its separate provisions. It is 
hoped that this policy and other procedures resulting from the 
study will be helpful to any city that may be contemplating changes 
in its loading zone laws and ordinances. 
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Proper allocation of curb space, where parking is permitted, 
entails more than an educated guess; rather, it requires important 
decisions because businesses on the street are directly affected. The 
best use for which curb space can be designated is high turnover 
parking; but where streets and alleys are narrow and congested, 
definite consideration must be given to business houses and build- 
ings for loading and unloading passengers and merchandise. 

By their nature, different types of business firms require varied 
onstreet loading space. Where wholesale houses are located within 
the central business district, large portions of curb space are taken 
up by trucks of all sizes, not only bringing in large loads but the 
piecemeal small deliveries to other retail establishments and 
individuals. 

Background of the Study 


Nashville is fairly typical of other cities its size since it acts as 
wholesaling and retailing center for a radius of about one hundred 
and fifty miles. Many wholesale firms are located within the CBD 
in buildings that are quite old and therefore have few or no offstreet 
loading facilities. Recent studies showed that all CBD curb space 
was occupied approximately 95 percent of the time from 10:00 A.M. 
to 2:30 P.M., thereby making it mandatory that some relationship 
between parking and loading space be determined. 

In July, 1957, the Nashville Parking Board directed that a study 
be made of the loading zone situation. The parking board is 
comprised of seven citizen members responsible for the city’s 
parking meters, onstreet parking regulations, loading zones and 
municipal parking facilities. From the day the courts ruled that the 
responsibility for allocating curb loading space was under the 
board’s jurisdiction, a disproportionate amount of its time had 
been taken up with loading zone matters. 

Authority was also given to the board for passing all laws and 
regulations pertaining to curb parking limitation—a duty previous- 
ly under the city council’s province. Those who have had the task 
of limiting and prescribing loading zones can verify that no one 
exerts more pressure or complains more loudly than the person 
who has been denied curb loading space or believes that his business 
is being adversely affected by insufficient or improper loading 
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space. The mayor and other elected officials are often asked to 
intercede in his behalf. It was for these reasons that the board 
began its study. 


Conducting the Study 


The first step in deciding how to begin was to check accuracy and 
adequacy of the records as to location and number of zones in 
effect. The records were good with the exception that there was 
no record of the zones that had been issued prior to the past ten 
years. To find all the old zones, an inventory was required. A 
thorough survey was conducted on all business streets. 

It was found that about one hundred zones were not recorded 
and in numerous cases the original applicant had moved and the 
new tenant had assumed that the loading zone was a part of the 
building. The survey also revealed some zones in front of vacant 
buildings and others assigned to vacant stores, one at a barber shop, 
another at a jewelry store. Numerous taverns and small restaurants 
also had loading zones. The survey fully justified the necessity of 
up-to-date records. 

With the inventory brought up to date, it appeared obvious 
that a usage survey should be made of existing zones. About a 
hundred were selected at random. The usage survey consisted of 
a two-man team making observations at each zone at 30-minute 
intervals, recording the license number of the vehicle or vehicles 
parked. It was not possible to cover one hundred zones in a 30- 
minute period; accordingly the total was broken down in sub- 
groupings of about twenty-five zones each. 

To obtain observations on as many separate days as possible, 
one sub-group would be surveyed during the morning hours and 
a different sub-group in the afternoon of the same day. This 
method provided a wider sample with respect to the days of the 
week, as some zones were found to be heavily used during certain 
times and days and with little or no activity at other times. Four 
days of observations were made at each zone during a period of 
about four weeks. 

Results of the usage study revealed that approximately fifteen 
percent of the spaces in the zones were seldom used or not at all; 
twenty percent were used as all-day parking spaces; fifteen percent 
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as parking spaces and for sporadic loading on different days and 
times during the week, and the remaining fifty percent entirely 
for loading and unloading purposes with only an occasional parker. 

The percentages computed were only approximate as it was 
difficult to discern, in some cases, whether loading or unloading 
was actually in progress. A truck or car would appear to be parked 
but a closer look would show that merchandise was being assembled 
or sorted, or the necessary paper work being accomplished. For 
these reasons, data from the usage study were not used to prove 
any specific point, but rather to give a general picture of overall 
usage. 


Queries Sent to Other Cities 


The usage study indicated that some type of general overhaul was 
needed in the procedure for handling loading zones. Everyone 
faced with a traffic policy problem usually has some idea about its 
solution, but to rely solely on judgment and past experience is 
possibly to overlook some vital consideration that will crop up later 
and not be covered by the provisions of the new policy. Therefore, 
the proved method of a questionnaire was decided on. Since the 
questionnaire was naturally brief, it could not be expected to 
provide detailed answers to all points in question. For that reason, 
it was requested that a copy of all policies, ordinances, office forms 
and the like be enclosed with the returned questionnaire. 

The first question concerned the number of loading zones in 
each city. It was hoped some comparison with population could 
be made in order to arrive at some average figure that would 
indicate whether Nashville had too many or too few zones for its 
size. This comparison would be at least of some analytic value. 
The remaining questions pertained to specific loading-zone policy 
and are generally self-explanatory. A tabulated copy of the results 
is shown in Exhibit II, reprinted on the questionnaire used. 

The mailing list included only those cities having traffic 
engineers. By this restriction it was hoped there would be some 
uniformity of understanding and replies. Also, when a city has a 
traffic engineer, the authority for investigating loading-zone requests 
is usually vested in that office, though in some cases final approval 
by a city council or commission is required. 
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Approximately fifty cities were chosen, including most of the 
larger cities, because they would doubtless have a definite policy 
and procedure on loading-zone problems. Another group included 
cities about the size of Nashville as being particularly representative 
of its problems. 

The number of returned questionnaires was excellent, providing 
a sound basis for development of our policy. See Exhibit I. 


Preparation of the Policy 


Copies of returned ordinances, application forms and office forms 
were classified and the results tabulated. All other available in- 
formation pertaining to loading zones was assembled. Additional 
information came from Act V of the National Committee Code on 
Uniform Traffic Laws and Ordinances; the City Traffic Code of 
Nashville; ““Traffic Engineering’; ‘Traffic Engineer’s Hand- 
book” ; and a pilot copy of Manual 7a,“‘Standards for Street Services 
and Facilities’ and Manual 8a, “Recommended Standards, 
Warrants, and Objectives for Transit Services and Facilities” —the 
last two published by the National Committee on Urban Trans- 
portation. 

Some wording and phrases were taken from ordinances of other 
cities and combined with newly developed material. There re- 
mained the task of presenting the material in a logical sequence 
that would be clear and concise enough to be easily understood. 

From the assembled data, it appeared these items should be 
included in the policy: (1) Two types of loading zones, passenger 
and freight; (2) time limits conforming to the Nashville Traffic 
Code; (3) a charge for installation of all new loading-zone signs; 
(4) an annual renewal charge for new and existing zones; (5) non- 
profit institutions exempt from all fees but would show need for 
new zones; (6) all zones for the use of the general public and not 
for private individuals; (7) limit of no more than half of any block 
to be reserved for curb loading; (8) all unauthorized or informal 
zones removed; (9) zones misused or not used could be removed; 
(10) a written application required, as well as a field investigation 
and interview with the applicant; (11) no zone to be transferred 
from original applicant to another party; (12) all zones in effect 
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would remain so upon payment of a renewal fee; (13) maintenance 
of a public record of all zones. 

The new policy was formulated around these basic considera- 
tions. See Exhibit III. Other clarifying information would be added 
for the benefit of applicants to assist them in correctly making an 
application and fully understanding the regulations imposed on its 
use. 


Provisions of the Policy 


In preparing each section of the policy, considerable study was 
given to legality, fairness to both the city and the public, and to the 
overall adaptability of the problem. The first provision establishes 
a separate passenger loading zone used only at places with sustained 
demand for loading and unloading passengers. These zones are 
intended primarily for public buildings, hotels and the like. By 
specifying in the sign legend that the zone is intended only for 
passengers, all vehicles are limited to a stop not to exceed five 
minutes. This passenger zone would not be used at any location 
where truck loading was expected. 

Police enforcing these zones do not have to decide whether a 
passenger car is being used to carry merchandise or passengers, as 
the five-minute limit applies to all vehicles, regardless of the purpose 
of their stop. The time limit was considered sufficient for any load- 
ing or unloading from a car and the five-minute restriction was 
already established by city ordinance. While some authorities 
recommend a three-minute limit, a five-minute restriction was 
considered generous. The time limit clause, paragraph 2 of the 
policy, is quoted from Act V of the Uniform Code. 

The second type of zone is a freight or merchandising loading 
zone, established in paragraph 3. The remaining portion of the 
freight-zone paragraph sets down explicitly the considerations in 
granting requests for this type of zone. Any applicant for a new 
zone knows precisely what facts will be reviewed pertaining to his 
request, and it eases the Board’s task by having a definite list of 
warrants to aid them in their decision. 

These warrants consider the applicant’s existing loading facil- 
ities, the necessity of the zone with respect to the operation of his 
business, safety and welfare, type of goods to be loaded, proximity 
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of nearby loading space and finally, that no more than half of the 
total curb length in any one block can be reserved for loading 
purposes. 

These warrants provide the Board with a definite basis for voting 
a denial or approval. They also permit sufficient latitude for deci- 
sion in a marginal case. The foregoing provisions were believed to 
be an important part of the new policy. 

The time limit of thirty minutes, paragraph 4, is longer than 
most other recommended standards by ten minutes. The thirty- 
minute limit is also interpreted to allow a freight zone to be used 
for passenger loading, but again the passenger limit is five minutes. 
The police now have a specific regulation to prevent the zone’s 
use as a free parking space for trucks. 


Other Provisions of the Plan 


The next section of the policy specifies a charge for erection of signs 
for all future zones. After analyzing all costs—for pipe, signs, 
miscellaneous hardware, labor, engineering, office time, and 
maintenance—the charge was set at $25 for each sign erected. A 
minimum of two signs is necessary to delineate a zone. Three signs 
are used on any zone over 120 feet in length. 

Prior to voting on this section of the policy, each Board member 
was given copies of the cost estimate and of the new application 
blank to be filled out by the applicant and completed by the 
engineer when making his field report. The applicant is required 
to sign a statement that he understands the policy regulations and 
will abide by them in the event his application is approved. 

The next provision of the policy establishes a yearly renewal 
and maintenance fee for the zone. An annual charge of $15 per 
sign was estimated as sufficient to cover costs of repairing and 
maintaining signs and posts. It was decided that all loading-zone 
signs in the city would be replaced initially to include subsequent 
maintenance. An analysis is now being made of maintenance costs 
for the last year. The fee is intended only to meet actual mainte- 
nance costs with a small reserve for new signs. 

By charging a fee for installation and maintenance of signs, the 
fee cannot be construed as a license for the reservation of curb 
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space. This technical legal point arose, making it difficult to justify 
the fee if it had not been earmarked for maintenance and not as a 
source of revenue. Some courts have held that a city cannot legally 
reserve or set aside any portion of the public way for the use of 
any individual, and charging a fee without the stated purpose of 
sign maintenance might have created legal difficulties. 

The loading-zone signs state, ““No Parking, Loading Zone, 
8 A.M. to 6 P.M.,” or other applicable hours; this restriction can be 
made under the Board’s authority, then the legal definition of No 
PARKING can be applied. Our definition of No PARKING allows load- 
ing and unloading, if done expeditiously. After the policy was 
instituted, one party employed an attorney to challenge it and the 
question of the fee’s purpose was the main subject of his case. When 
the fee was explained as a maintenance cost and not a license for 
curb space, the legal action was discontinued. 

The subject of fees was not made applicable to any non-profit 
organization or other business exempted by ordinance or fire 
regulations. A large number of organizations claim to be charitable, 
but the dividing line was drawn at only those chartered as such by 
the State of Tennessee. However, any application by a charitable 
organization must meet all other requirements of the policy before 
approval is granted. 

The next section provides that all zones now in effect and those 
granted later are for the use of all persons and not for the exclusive 
use of any individual, regardless of whether that person had applied 
for it and paid the necessary fees. ‘Through the years, many persons 
with zones began to regard them as their personal property and for 
their personal use. While the applicant to whom the zone is issued 
pays a fee, it is definitely considered a public zone as the fee does 
not grant him sole possession. This explanation has had to be made 
on many occasions. 

In the past, rather than have a legal zone, some individuals 
used portable signs bearing a No Parking, Loading Zone or Private 
Parking legend, intended for their own benefit. Paragraph 10 makes 
this illegal and requires that all such signs be removed. This section 
is a duplication of a section in the City Traffic Code. 

The Board also reserved the right to remove any zone found mis- 
used or not used as a loading space. In the event a No Parking, No 
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Standing or No Stopping regulation is enacted for any street, all 
zones must be removed and the engineer may do this without 
Board approval provided the owner is given fifteen days’ notice. 
In such cases, a pro rata refund of the unexpired maintenance fee 
is made. 

A provision was included that would continue all existing load- 
ing zones in effect with the initiation of the policy. It was known 
that many zones were unjustified as shown by the usage study, but 
it was deemed more important to control future zones than to 
remove the unnecessary older ones. As was expected, most of the 
misused zones were not renewed and removed accordingly. 

With the policy in effect for more than a year, several additions 
merit consideration. These are: adjustment of fees to meet only the 
cost involved; a clause stating that a minimum of two signs is 
necessary to designate the zone, and further explanation of the 
requirement that all zones are for public use. 


Putting the Policy into Effect 


When the policy was completed, a copy ofit, with all other assembled 
data, was provided each Board member for study. A copy was sub- 
mitted to the city attorney for approval as to form and legality. 
When the Board met, each paragraph was discussed and minor 
changes were made that resulted in the final policy now in effect. 

The delicate phase of the program was how to gain public 
acceptance, without which the policy would be useless. It was 
decided to write each apparent owner explaining why the new 
policy was adopted and asking his support. A separately typed 
and signed letter to each owner included a copy of the new policy 
and an application blank to be filled out and returned if he wished 
to keep his zone. 

The owner was asked whether his existing space was adequate 
and whether he had other problems pertaining to loading, parking 
or traffic in which the engineers could assist him. A bill for the 
renewal fee was included. For all subsequent renewals, a standard 
bill has been used with a covering letter. The secretarial time 
required for the initial mailing necessitated spreading the renewal 
program over a three-month period. 
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A field study was made prior to the erection of new signs. By 
providing fast sign service, complaints were kept to a minimum. 

As the policy allows thirty days for renewal, a follow-up letter 
was sent as a reminder to those who had not renewed five days 
before the expiration of the time. Many renewals followed the final 
five-day warning. As was expected, a zone that was not being used 
usually was not renewed, and at the end of the first year’s program 
approximately forty percent of all zones was dropped. Those letters 
returned by the post office were rechecked to find an owner or 
someone using the zone. This rechecking revealed that many large 
businesses had as many as three zones that were originally thought 
to belong to someone else. 

During the three-month renewal program, there were only five 
complaints about the new policy, primarily about paying for a zone 
that had always been free in the past. One complaint concerned the 
legality of the policy, but a satisfactory explanation was given, 
ending the matter. Another complaint arose from a small business 
owner who was concerned about deliveries to his establishment. 

The Board decided, on a basis of general principles, that the 
additional parking spaces created by removed zones were more in 
the public interest than to provide for only occasional deliveries. 
With the increased parking spaces now available, seventy-five new 
parking meters were added in the space formerly taken up by old 
zones. It was apparent as new meters were installed that the length 
of future zones would be a multiple of car lengths to avoid the 
problem of resetting all other meters in the block. 

By fully informing all loading-zone owners of the new policy, 
complaints were few. With the success of the policy, the Board has 
been encouraged to make decisions that may be unpopular with a 
few, but are nonetheless beneficial to the majority of the public. 


Effects of the New Policy 


The loading zone policy of Nashville has been in effect about 
eighteen months with only minor changes. With our experience at 
this time, there appears to be no reason why it should not remain 
basically unchanged for some time to come. 

Since the policy was inaugurated, there have been several major 
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results. First, the number of zones in the city has dropped from 
approximately 600 to 363. A standard uniform sign is now used 
and zones all are marked in a uniform manner. Maintenance of 
signs and poles is immeasurably improved. Owners know they are 
entitled to maintenance service and expect it; they get it. 

Because of the greatly reduced number of zones to enforce, 
police have been able to keep in closer touch with their use and 
possible violations. ‘The remaining zones are ones that are generally 
necessary and are used in accordance with the regulations, requir- 
ing less enforcement. Since each merchant is given a copy of the 
regulations as to the zone’s use, there is a better understanding 
between him and his neighbors who may wish to use his zone. 

In the event one zone is used extensively, it is lengthened or 
relocated. Any time an owner moves his place of business, he 
notifies the zoning office, so that he may receive the pro rata refund 
of his maintenance fee. This practice keeps zones in front of vacant 
stores to a minimum, and the office is not required to wait for the 
annual renewal date to determine those zones no longer in use. 

An important accomplishment of the new policy is the reduction 
of time consumed with loading-zone matters, not only by the Board 
but also by the staff. The Board has been more lenient in granting 
new requests, in the belief that if the applicant needs the space 
urgently enough to wish to pay for it, the request may be more 
fully justified. Prior to presentation to the Board, a request now 
must include a complete survey of all necessary facts together with 
several photographs of the location. Also, all currently active zones 
have photographs attached to the back of the record file card. 

The number of requests for zones has dropped. In many cases, 
an application is mailed out and after the recipient reads the en- 
closed policy, it is never returned. On other occasions, applications 
have been approved by the Board, but when the applicant is 
notified of the approval and requested to remit the installation fee, 
he does not reply. The Board considers the fees reasonable and 
believes that if the applicant is not willing to pay, his need is not 
as great as he may have indicated. With a uniform procedure for 
processing and renewing, most problems have become a matter 
of routine that can be readily handled by a secretary, with oniy the 
field investigation to be done by an engineer. 
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When all zones were initially renewed, there were some for 
which the apparent owner refused to pay. In these cases, the 
merchant claimed that the zone was actually for the benefit of 
everyone having deliveriesin his vicinity and he did not care whether 
or not it was removed. A study was made of five such locations; in 
each case it was found that the zones were used continuously for 
deliveries to as many as five different stores. 

It did not seem reasonable to require one person to pay the 
fee, especially when he did not derive the most benefit from it. It 
was not practical to attempt to collect from everyone using these 
zones ; consequently they were created as free zones and maintained 
by the Board. Of the 363 zones now in effect, only five are free zones. 

Nashville’s loadin z-zone policy has proved successful in meeting 
the loading-zone problem. It has been enlightening to see that an 
undertaking of this nature can be carried out with the acceptance 
of the public, if the public is well informed as to the reasons and 
purpose. It is hoped that other cities can obtain some helpful 
information from this experience. 
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EXHIBIT II: LOADING ZONE QUESTIONNAIRE 


9. 


NAME OF City 
33 Cities replied 
POPULATION 


How many loading zones do you have in your city? Approximately. 
Average 1 LX for each 1600 population; Nashville 1 LX for each 580 population. 
Do you have specific regulations regarding loading zones set down by a Traffic Code, 
City Ordinance, or Official Policy? Yes. No . If yes, would you 
enclose a copy with this questionnaire. 
Yes 25; No 8. 
If the answer to question No. 2 is no, who determines the policy or regulation of the 
loading zones? Explain: 
City Traffic Engineer, 4; City Council Traffic Committee, 2; City Council, 1; City Policy, 1 
When a loading zone is requested by a merchant or individual, is the requestor inter- 
viewed by you or one of your staff in the field? Yes . No 
Yes 29; No 4. 
Is a written application for a loading zone required by the requestor? Yes 
No . If yes, would you enclose it with this questionnaire. 
Yes 15; No 18. 
Is there a minimum or a maximum length you allow for a loading zone? Yes 
No . If yes, Minimum (in ft.) Maximum (in ft.) 
As required 

Yes 17; No 16. About 22 feet; About 50 feet. 
Is there a time limit established for occupancy of loading zones? ‘Trucks loading and 
unloading? Yes . No . (How long ). Pas- 
senger cars loading and unloading? Yes . No . (How long 

). What times? 
Yes 21; No 12; Average 25 minutes. Yes 14; No 19; Average 5 minutes. 
Are trucks allowed to park in loading zones for extended periods when deliveries are 
not being made, such as grocery delivery trucks, etc.? Yes . No 


Yes 3; No 30. 


Can a loading zone be revoked and removed if it is found to be continuously abused 
or violated? Yes . No 

Yes 30; No 3. 

If the answer to No. g is ves, who makes the decision to remove the loading zone and 
what type of study is made to determine if it is so abused or violated? 

Explain: 

Traffic engineer makes use-study in 25 cities; Traffic engineer and police investigate in 6 cities. 
Do you charge the person requesting the loading zone for the installation of the 
signs? Yes . No 

Yes 14; No 19. 

In regard to question No. 11, does a different policy apply in areas where there are 
parking meters? Yes . No . Explain: 


Yes 7; No 26. 
The cities that do have a different policy usually charge for the removal of meters and sometimes 
charge the person to whom the loading zone was issued for the loss in meter revenue. 
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How much do you charge for the installation of a loading zone? Is it on a cost per 
sign basis or one flat price? Explain: 

See attached sheet—No. 13. (p. 280). 

Do you require an annual renewal of loading zone signs or permits? Yes 

No_ . If so, is there a charge for the renewal and how much? 

Explain: 

See attached sheet-—No. 14. (p. 280). 


When a loading zone is established, is it intended for the use of all businesses? 
Yes os . Is there a different policy in meter areas? If so, explain: 


Yes 32; No 1. 


Have you made any cost analyses regarding the expense of erecting loading zone 
signs, taking into account the cost of materials, labor, engineering, investigation, 
truck costs, etc.? If so, what is the cost per sign erected? Explain:_— 


Chicago $53.21; Baltimore $15 per zone; Toronto $50; Milwaukee $25; Dallas 25 cents per 

foot; Minneapolis $76 in non-meter, $134 in meter areas; Louisville $4 per foot per year; 

Winnipeg $20 per sign; Chattanooga $20 per sign. 

In parking meter areas, are meter hoods ever used to provide temporary loading 

zones when large loads are expected by a merchant who does not have a regular 

loading zone? Yes . No 

Yes 27; No 6. 

Who controls the parking meter hoods? Traffic Engineer ; Parking Office, 

if there is one ; Police . Other, explain: 

5 Traffic engineer and police. 

When a loading zone is granted, is person to whom it was granted given a copy of 

the regulations pertaining to the use of the loading zone? Yes .No 

Yes 12; No 21. 

Are the hours that the loading zone is in effect so stated on the sign? Specific hours 
. No restriction 

Specific hours 22; No restriction 11. 

If a sign is knocked down or damaged, is there a fee for replacement? Yes 

No 

Yes 2; No 3l. 

Do you have an annual maintenance fee for loading zone signs? Yes 

No 

Yes 73 No 26. 

Is the curb between loading signs painted yellow or any other color to denote No 

Parking in addition to the signs? Yes . No 

Yes 14; No 19. 

Have you tried any new or different method of handling loading zones that may be 

unique or you have found to be successful which is not covered in the preceding 

questions? Explain: 

Do you wish a copy of the results of this survey? Yes . No 

Yes 33; No 0. 


I2* 
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Louisville 
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Columbus, Ohio 


Peoria, Illinois 
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No. 13 INSTALLATION 


$15 per sign erected 


$50 flat fee plus cost of removal of meter 


$25 to install 
$25, to install 
$1 per foot per year 


$76 to install in non-meter area 
$134 to install in meter area 


$4 per foot to install 


$25 flat fee plus one year renewal 
$5 for engineering survey whether 
loading zone granted or not 

$10 for engineer’s study 

$25 for first 25 feet; $1 per foot 


thereafter 


$10 per sign in non-meter areas 
$15 per sign in meter areas 
Actual cost of installation 

$5 to $10 depending on length of 


loading zone. $5 to remove meter 


LOADING ZONES 





No. 14 RENEWAL Cost 


$10 per sign per year 
$50 per year annual 
renewal cost 

$15 annually 

$15 annually 

$1 per foot per year 
$76 in non-meter area 
$134 in meter area 

$4 per foot per year 
$5 per foot per year 


$15 annually 


$10 per year in non- 
meter areas 

$15 per month in 
meter areas 

$1 per foot per year 
None 


ESTIMATED COSTS FOR NASHVILLE 


INDIVIDUAL INSTALLATION 


Sign 


Pipe—1o feet galvanized 


Pipe sleeve 3 feet long beneath sidewalk, installed 
Sign and pipe hardware, bolts, brackets, etc. 


Sign installed 


Engineering and administration 


INSTALLING A SECOND SIGN IN THE SAME 


Sign 
Pipe 


Total cost, one sign 


Pipe sleeve 
Hardware 


INSTALLING LOADING ZONE IN PARKING METER AREA 


Total cost, second sign 


Total cost, two sign loading zone 


Labor to remove meter heads 


Labor to remove meter post 


TOTAL COST TO INSTALL 





—ERECTING ONE SIGN 


LOADING ZONE IN METERED AREA 


6.00 
4.00 


50 
00 


Ls) 


5.00 


$19.65 


LS) 
w 


6.00 


4 00 


Sf 
nO 
7 


$32.30 


3 00 


2.00 
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EXHIBIT III: LOADING ZONE POLICY 


1. Passenger loading zones may be established in front of or adjacent to public 
governmental buildings, hotels, theaters, schools, churches and other places as may be 
required for public convenience and safety. 

2. No vehicle shall be permitted to park, stand or stop in such a passenger loading 
zone except for the time actually necessary for loading and unloading passengers. In no 
case shall a stop for loading and unloading of passengers exceed five minutes. 

3. Freight loading zones will be established only where: (a) the applicant has no 
available off-street loading and unloading facilities, or such facilities as are available are 
grossly inadequate; (b) such loading is necessary to the conduct of the business of the 
applicant; (c) such loading zone is in the interest of public convenience, welfare and 
safety; (d) the type of loading and unloading involves merchandise too heavy or bulky 
to be conveniently carried by hand; (e) existing street loading space is too inconvenient 
or far away for practical and efficient loading and unloading, and in no event shall more 
than one-half of the total curb length in any one block be reserved for loading purposes. 

4. No person shall stop, stand or park a vehicle for any purpose or length of time 
other than for expeditious loading and delivery or pick-up and 'oading of materials in 
any place marked as a freight loading zone during the hours when the provisions applicable 
to freight loading zones are in effect. In no case shall a stop for loading and unloading of 
materials exceed thirty minutes. 

5. The general manager of the Nashville Parking Board shall not hereafter designate 
or sign any curb loading zone upon special request of any person unless such person makes 
application for such zone in writing on a form supplied by the Nashville Parking Board. 
The general manager, with the approval of the Nashville Parking Board, upon granting 
a permit and erecting such signs, shall collect from the applicant and deposit in the 
general fund of the Nashville Parking Board a service fee of twenty-five ($25.00) dollars 
for each sign erected. Said fee is to cover the cost of establishing such loading zone and 
the erection of appropriate signs or standards indicating the same and shall include 
maintenance for such signs for a period of one year from date of erection. 

6. All permits issued for such loading zones shall expire one year from date of 
erection of the signs. The general manager of the Nashville Parking Board shall not 
maintain any such sign after one year from the date of erection unless the owner, agent, 
or lessee shall pay the treasury of the Nashville Parking Board a fee of fifteen ($15.00) 
dollars in advance annually for the maintenance of each such sign, and said general 
manager shall remove such sign when the payment of yearly maintenance fee on such 
sign shall be thirty days in arrears. Said general manager may also remove any such sign 
whenever public convenience or necessity warrants the same after fifteen days’ notice of 
such intended removal is given said owner, agent or lessee. 

7. The fees required herein shall not apply to the erection of signs in front of or 
adjacent to any public governmental building, or in front of any theater, public or 
parochial school or church, or any organization chartered by the State of Tennessee as 
a charitable institution. 

8. Ali loading zones shall be for the use of the general public. 

9. No passenger loading zone or freight loading zone shall be established or main- 
tained within twenty-five feet of a street intersection or fire hydrant and no such zone 
shall be established which will conflict with any provision of the Nashville Traffic Regula- 
tions. 

10. No person shall place, maintain, or display upon or in view of any public way 
any unauthorized sign or marking which attempts to establish unauthorized loading 
space or restricted space for private usage. (b) Every such prohibited sign or marking is 
hereby declared a public nuisance and the general manager and the Nashville Police 
Department are hereby instructed to and shall remove the same or cause it to be removed. 
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11. A permit for a loading zone may be revoked at any time by the Board in case 
of misuse, or in case the Board finds that such zone is no longer necessary. 

12. Every application for a loading zone will be investigated by a representative 
of the Board, who will make a report of such investigation together with his recommenda- 
tion to the Board. 

13. A permit for a loading zone is non-transferable. 

14. All passenger loading zones and freight loading zones heretofore established and 
all permits therefor, which are in effect at the time of the taking effect of this policy, shall 
be continued in full force and effect; but they and all later such permits shall be at all 
times subject to all police powers of the City thereover, and no one shall possess any 
vested rights to continue any such zone, if it be ordered abolished by said Board. Any 
permit may be revoked by the Board; but until so revoked all such permits issued shall 
remain in effect. The Board shall maintain a list of all such zones, which shall be available 
for public inspection at all times. 

Note: All regulatory provisions of this policy conform to the Nashville Traffic 
Regulations as passed by City Ordinance, December 6, 1945. The regulations are 
included as a matter of public information. 

















The Pedestrian Safety Campaign 
In New York City 


TIMOTHY J. MCINERNEY 


Mr. McInerney has been Director of the Community Services Division 
of the Greater New York Safety Council since the Division was established 
in March 1958. For ten years prior to that, he was managing director of 
The Broadway Association, Inc., in New York City. Mr. McInerney’ s 
other experience in newspaper, public relations, philanthropic fund- 
raising, and chamber of commerce work totals twenty-eight years in all. 
In 1958, he was president of the Civic Executives’ Conference of Met- 
ropolitan New York, composed of the chief executives of the principal 
chambers, trade groups and civic organizations in the metropolitan area. 
He is the author of numerous articles on safety. 


HEN New York City, in mid-November of 1957, initiated a 

pedestrian safety campaign, the nation’s largest municipality 
became the last of the large cities to enlist in the battle against care- 
less walking practices. Los Angeles, San Francisco, Chicago, Cleve- 
land, Detroit, Washington, D.C. and numerous other cities had 
previously attacked the problem of pedestrian deaths and injuries 
in diverse ways with varying degrees of success. 

It was not that those concerned with traffic safety in New York 
City were unaware of the problem. Since the automobile first be- 
came a major force in the city’s life, pedestrian controls were pro- 
posed sporadically. Only one jay-walk ban was introduced and it 
was short-lived. The police department, then responsible for both 
promulgating and enforcing traffic regulations, attempted pedes- 
trian controls in 1929—to diminish congestion. The objective was 
better traffic flow rather than pedestrian safety. In the absence of 
a pedestrian regulation, it was virtually impossible to cope with 
careless pedestrian behaviorism, and the “‘noble experiment” of 
pedestrian compliance without enforcement measures was allowed 
to jaywalk into oblivion. 

In 1952, the Traffic Committee of the Broadway Association 
urged the enactment of an anti-jaywalking ordinance. The sugges- 
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tion, like many previous recommendations for pedestrian control, 
received considerable publicity but was officially rejected on the 
grounds that it would be difficult to enforce because of serious man- 
power shortages in the police department. 

In announcing the pedestrian protection program to begin in 
late 1957 and to continue throughout 1958, the mayor declared 
that the purpose of the campaign was to reduce accidents, deaths 
and injuries by: (1) Alerting the public to the dangers of careless 
pedestrian and motorist behavior; (2) Making the public aware 
of safe pedestrian and driver conduct. 

In emphasizing the purpose of a pedestrian safety campaign 
the mayor said: 

“For a long time I have been increasingly appalled by the 
mounting traffic fatalities and injuries on our city streets. Immediate 
action is called for if we are to combat this growing menace to our 
eight million people living in the five boroughs. This will be the 
first time our civic, governmental and business communities have 
marshalled their combined forces to do something about pedestrian 
safety.” 

With official concern at the highest possible municipal level 
thus clearly set forth, the door was opened wide for the city to make 
a frontal attack on a traffic safety problem that had for generations 
gone unfettered except for the continuing educational efforts of the 
city’s voluntary, non-profit Greater New York Safety Council, Inc. 
Concern for the welfare of the pedestrian was evident in the year- 
in-and-year-out educational activities of that organization. 

That the mayor was not merely giving lip service to the pedes- 
trian safety problem became apparent when he directed the Depart- 
ment of Traffic, established in 1950 as the traffic engineering and 
regulation agency of the city, and the police department, the en- 
forcement arm of the municipal government, to give full support 
to what was officially proclaimed as the Mayor’s Committee for 
Pedestrian Safety. He then announced the formation of the com- 
mittee, with personnel chosen from leaders in the city’s mercantile, 
financial, business, insurance and other fields. 

The chief medical director of the Equitable Life Assurance 
Society of the United States and president of the New York Safety 
Council, accepted membership on the committee and promptly 
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announced that the directors of the council, in evidence of its whole- 
hearted support, had voted to establish a Community Services 
Division, with a full-time director, whose duties would involve 
handling the council’s participation in the program. The author 
was selected to carry out this assignment. 

The all-important and normally expensive public service ad- 
vertising and publicity campaign necessary for educating the public 
on the importance of exercising care was removed from the com- 
mittee’s “problem” list when the president of a nationally-known 
advertising agency volunteered the services of the agency and its 
public relations affiliate for the creation and placement of all 
advertising and publicity. 

Only actual production costs for preparing various advertising 
and publicity materials for use by newspapers, radio and television 
and other media, had to be supplied by the mayor’s committee 
from funds raised by voluntary contributions from business and 
commercial organizations. It has been estimated that the time and 
space in the various media, furnished at no charge, would at 
standard rates cost more than $2,500,000 and professional services 
rendered gratis would cost tens of thousands more. 


Publicizing the Year-long Campaign 


An approximate tabulation of what was produced and used in the 
year-long pedestrian safety campaign includes: 

Nearly 2,000,000 lines of pedestrian safety advertisements; 
12,000 television and radio safety commercials; 1,800 large bill- 
board posters placed; 70,000 car cards displayed in subways and 
buses; 10,000 bulletin board posters placed in company offices; 
50,000 bumper strips on trucks and automobiles; 50,000 light-pole 
posters; 50,000,000 pieces of mail imprinted; 1,500,000 leaflets 
distributed to homes through community groups; 1,000,000 jay- 
walker cards distributed by Boy Scouts. 

In addition to contributing to the mayor’s committee budget 
needs of approximately $100,000—all of which was raised by 
voluntary effort without administrative expense—the city’s busi- 
nesses rallied to support the campaign. Much of this support came 
through the safety-minded members of the New York Safety 
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Council. The Commercial Vehicle Section members accounted for 
nearly twenty percent of the bumper strips and publicized the 
campaign in their internal and external house organs, on bulletin 
boards, at company safety meetings and in other ways. 

The Fifth Avenue Coach Lines, Inc., and its affiliate, Surface 
Transit, Inc.—operating 2,200 buses daily over one hundred routes 
in three of the city’s five boroughs and carrying some 1,800,000 
passengers-——prepared its own pedestrian safety posters and contrib- 
uted additional supplies for community education activities. The 
Hotel Association of New York City sent the pedestrian safety 
appeal into the homes of 32,000 families represented among its 
member-hotel employees. There was little doubt that the thinking 
interests in the metropolis were solidly behind the long-deferred 
and urgently-needed program to promote pedestrian protection. 

Just how necessary New York’s pedestrian safety campaign was 
is seen in the traffic accident statistics for a few years back. In 1956, 
of 617 traffic deaths in the metropolis, 441, 72 percent, were pedes- 
trians—almost three out of four. Of the 441 pedestrians killed, 76 
percent were over forty years old. More than 17,000 pedestrians 
were injured in automobile accidents. In 1957, traffic deaths totaled 
629, of which 429 or 68 percent of the total were pedestrians. Again, 
more than 17,000 pedestrians were injured. Figures for preceding 
years had been running at about the same average. 


PEDESTRIAN DEATHS AND INJURIES FOR 1957 BY CITIES 


Pedestrian 

Pedestrian Deaths Per 

Total Pedestrian Percent of 100,000 

Traffic Deaths Deaths Total Population 
Dallas 69 14 20 2.4 
Seattle 49 22 45 3.8 
Indianapolis 37 16 43 3.5 
Portland (Oregon) 47 22 47 5-3 
Baltimore 104 66 63 6.4 
Chicago 279 146 52 3.9 
Detroit 179 99 55 5.2 
Los Angeles 400 171 43 7.6 
Philadelphia 171 105 61 5.0 
New York 629 429 68 5.4 


Source: National Safety Council 


While the mayor was at first undecided as to whether the city 
would promulgate an anti-jaywalking ordinance as part of the 
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year-long campaign, he subsequently ruled that there would be 
such a regulation and the traffic department was directed to prepare 
it. As finally drawn and put into effect, the New York City regula- 
tion closely follows the provisions of the Uniform Vehicle Code, 
suggested by the National Committee on Uniform Traffic Laws 
and Ordinances. Provisions of the regulation are set forth in detail 
later in this article. 

Many observers believed that a longer period of public educa- 
tion in safe pedestrian practices would be advantageous before 
making such a regulation effective. However, promulgation of the 
ordinance became effective July 1 to prevent the city from having 
to apply a state law effective on that date. The state law is more 
restrictive than the city regulation in that it specifies a flat prohibi- 
tion on pedestrians’ crossing against yellow or red lights, and 
imposes a fine of $50 for violation. The city’s penalty for jaywalking 
is $2. 


Six Phases of the Safety Program 


The program of the mayor’s committee for pedestrian safety—with 
“Cross at the Green—Not in Between” as the theme and official 
slogan—developed in six phases. The first, starting in February, 
coincided with the formation of a Police Education Unit and the 
assignment of eighty probationary patrolmen to so-called “death 
corners’ throughout the city where pedestrian accidents predom- 
inate. A probational policeman stood at each corner to guide 
crossers and warn them of unsafe and careless walking habits. 

To persons who displayed exceptionally careless habits, they 
handed a green-and-white leaflet with the heading, “‘DoN’T BE A 
D.O.A.” For those not familiar with police nomenclature an 
asterisked footnote explained that the initials represented “Dead 
On Arrival.” The text of the leaflet cited the pedestrian toll for 
1957 and appealed for public support in the life-saving program. 
Aside from newspaper accounts of the formation of the mayor’s 
committee and incidental developments, the work of the probation- 
ary policemen was the public’s first taste of a year-long educational 
barrage. 

The second phase of the educational campaign was a series of 
borough rallies, starting in March and continuing into early May. 
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The Safety Council provided lists of community, civic and neigh- 
borhood organizations in the various boroughs, and representatives 
of the groups were invited to attend a rally in their respective bor- 
oughs. The fact that certain boroughs, such as Brooklyn and 
Queens, cover wide areas, made it difficult to select a central 
location for the rallies, with the result that many organizations 
were not represented because of the transportation problem. 

Many representatives attending the rallies complained that 
they did not have an opportunity to ask questions because the 
programs were set up to be concluded in an hour and consisted of 
an exposition of the program’s purposes, a demonstration of the 
materials available, and the distribution of kits with samples of 
the materials: pole posters, window cards, bumper strips, leaflets, 
etc. An order blank, part of the kit, provided the community safety 
workers with the means for ordering quantities through the mayor’s 
committee. 

The Safety Council, which accepted the responsibility for the 
Manhattan educational program in this phase of the campaign, 
abandoned the borough-wide rally concept in favor of more inti- 
mate meetings of community leaders in the various areas, including 
the Lower East Side, the West Side, Washington Heights, Harlem, 
and similar areas having individual characteristics. One of the 
most effective community efforts in the entire campaign was that 
conducted in Harlem, where the local businessmen’s organization, 
the Uptown Chamber of Commerce, became the spearhead of 
what is best described as a well-integrated pedestrian safety pro- 
gram. The Chamber invited some twenty-five Negro and white 
community leaders, representing schools, churches, Y.M.C.A. and 
other community groups to a meeting which was the beginning of 
an all-out effort to reduce careless pedestrian practices in that 
heavily-populated and well-traveled part of the city. 

The community leaders sponsoring the campaign placed par- 
ticular stress on church participation and through the ministerial 
groups succeeded in having pedestrian safety sermons preached in 
more than one hundred churches of varying denominations. The 
church activities committee of the National Safety Council furnished 
material for the clergymen in co-operation with the New York 
Safety Council. One of the most popular items used by the Harlem 
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clergymen was “‘A Pedestrian’s Prayer.’’ The Harlem educational 
campaign was so successful in discouraging unsafe walking practices 
that the community leaders voluntarily elected to make it a continu- 
ing program. 

The third phase of the program—following the work of the 
police education unit and the community rallies and meetings— 
was “‘Neighborhood Pedestrian Safety Month,” proclaimed by the 
mayor for the period from May 15th to June 15th. This was designed 
as a follow-up to borough and community meetings and in further- 
ance of it the New York Safety Council’s Community Services 
Division sent a bulletin to approximately 800 civic and neighbor- 
hood organizations, urging their participation in the pedestrian 
safety program. 

‘Last year, in New York City, 429 pedestrians were killed in 
traffic accidents and 15,000 injured,” the bulletin stated in part. 
“If these figures related to a disease or other public danger, there 
would be few citizens who would not be concerned. ‘There would 
be few, in fact, who would not be demanding that action be taken 
to ‘stop this killer!’ ” 

The reaction of community organizations to the campaign ap- 
peal was, for the most part, “spotty.” In some areas, well-intentioned 
but misguided civic leaders thought their participation would be 
complete if they sponsored a neighborhood parade on a given day, 
whereas what was desired of them was the establishment of an 
active safety committee within their groups, with pedestrian safety 
given preeminence for the duration of the campaign and thus a 
basic part of the committee’s future program. 

Another problem encountered in working with community 
groups was the tendency to get the engineering and education phases 
of the well-known “three E’s” of traffic safety mixed up. This 
misconception led to dogged insistence by many, especially in the 
residential areas, in demanding traffic signals as the sole solution 
for hazardous locations. In a few instances, the demand was carried 
to the extreme with “baby carriage blockades” and similar atten- 
tion-attracting devices to spotlight a hazardous location. Over- 
looked was the importance of alertness, awareness, and other safe 
walking practices, particularly where traffic engineering surveys 
had shown that traffic lights were not the answer to the problem. 





290 TRAFFIC QUARTERLY 


The next phase of the educational program was from June 23rd 
to August 8th—the so-called “‘warning period’ preceding the 
enforcement of the anti-jaywalking regulation. 


Warning Period Precedes Enforcement 


The regular traffic detail, augmented by recruit aides, distributed 
hundreds of thousands of ““Warning” leaflets, printed in red. They 
were handed to pedestrians whom policemen had observed violat- 
ing anti-jaywalking regulation prohibitions. The officer checked 
one or more boxes adjoining the list of violations. The leaflet called 
attention to the fact that the pedestrian regulation would be en- 
forced starting on August 8th. 

On August 8th, to the accompaniment of considerable publicity 
and the inevitable extroverts who deliberately seek attention by 
non-conformity with popular restrictions, the anti-jaywalking 
regulations became effective. The role of enforcement in a pedes- 
trian protection program is attested to by police department 
statistics showing that pedestrian deaths and injuries decreased 
commencing with enforcement of the pedestrian ordinance. 
Between August 8th and December gist, 1958, there were 174 
pedestrian deaths compared with 201 in the same period of 1957 
and 5,522 pedestrian injuries compared to 6,117 in 1957. 

One of the obstacles in acquiring pedestrian acceptance of the 
safety campaign revolves around the antagonism between pedes- 
trian and motorist. In the early stages of the educational campaign 
it was natural that major emphasis would be placed on pedestrians 
and their hazardous practices. Unfortunately, large numbers of 
the walking public interpreted this emphasis as a direct attack on 
them to the exclusion of motorists. However, examination of the 
educational material used in the campaign showed that as much 
attention was given to faulty driving practices as to the faulty habits 
of pedestrians themselves. The regulation provided additional 
proof of this, as may be seen from its provisions for pedestrians: 

(1) Prohibits crossing against a “DON’T WALK” signal at the 


city’s 250 intersections that now have pedestrian signals. 
(2) Prohibits pedestrians from entering the roadway when the 
flashing “‘DON’T WALK”? is exhibited. 
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(3) Prohibits crossing against a red traffic light unless the 
pedestrian yields to all vehicles. 

(4) Prohibits crossing mid-block unless the pedestrian yields to 
all vehicles. 

(5) Prohibits crossing diagonally at an intersection. 

(6) Makes pedestrians subject to the directions of police officers. 

The new regulations define the motorists’ responsibilities to 
pedestrians, as follows: 

(1) Motorists, turning left or right on the green traffic signal, 
must yield to pedestrians also crossing on the green signal at an 
adjacent crosswalk. (To yield means to slow or stop to avoid inter- 
ference with pedestrians crossing in an adjacent crosswalk.) 

(2) Motorists must yield the right of way to pedestrians crossing 
a roadway on a ““WALK”’ signal. 

(3) Motorists must yield to pedestrians already in the roadway 
when a flashing ““DON’T WALK” signal is on. 

(4) At intersections without traffic or pedestrian signals, motor- 
ists must yield the right of way to pedestrians crossing within a 
crosswalk. 

(5) Provides that notwithstanding other provisions of the 
regulations, motorists shall exercise due care to avoid colliding 
with any pedestrian. 


Consolidating the Gains from the Program 


In the first six weeks of the enforcement period, pedestrian sum- 
monses were issued at an average of one hundred a day and motor- 
ists received an average of ten a day. 

Conviction that continuing education, supplementing enforce- 
ment, would be necessary to consolidate the gains led to the sixth 
and final phase of the campaign: a combined “‘be-alert-in-the- 
darkness-hours” and holiday safety program extending from 
November 15th to the end of the year. 

During this period the Safety Council, in co-operation with the 
New York City Transit Authority, operator of the city’s unified 
subway facilities, suggested the use by pedestrians of subway under- 
passes to avoid hazards of surface traffic at busy intersections. ‘The 
Council made public a list of 351 such locations in the four boroughs 
serviced by subway lines, where street undercrossings may be made 
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by pedestrians using subway entrances and exits and without fare 
payments. 

Public response to this was surprisingly great and in every 
instance favorable. Hundreds of pedestrians requested copies of 
the lists; the metropolitan newspapers gave the suggestion news 
coverage and editorial commendation of the idea. In several 
instances, the undercrossings made it possible for pedestrians to 
travel four, six or more blocks underground. The advantages of 
using underpasses in inclement weather and when surface traffic 
was heavy were emphasized. 

A notable contribution to the educational program was made 
by the Greater New York Councils, Boy Scouts of America. When 
the pedestrian safety campaign was announced, Boy Scouts 
volunteered to participate as part of their nation-wide “Safety 
Good Turn” project then in progress. The Safety Council arranged 
to provide the Scouts with 1,000,000 pedestrian safety cards bearing 
the campaign slogan, “‘Cross at the Green, Not in Between.” On 
June 8th, during Neighborhood Pedestrian Education Month, 
more than 25,000 Scouts, under supervision of their adult leaders, 
stationed themselves at hazardous locations in their communities 
to distribute the cards to errant pedestrians. An additional contribu- 
tion was made by the Scouts in executing the second facet of their 
participation: serving as “home messengers of the pedestrian safety 
campaign.” 

Throughout the year, the police department made public the 
progress of the appeal for safer walking habits by issuing compara- 
tive statistics. From the beginning these showed that deaths were 
up and injuries down and the trend prevailed throughout the year. 
The final tabulation for 1958 showed that of 633 traffic fatalities, 
451 were pedestrians, slightly more than 71 percent of the total. 
The heartening aspect of the final tabulation was a large decrease 
in the number of pedestrians injured during the year—from more 
than 17,000 in 1957 to fewer than 15,000 in 1958. Those concerned 
with the program are convinced that while there were twenty-one 
more deaths in the pedestrian category in 1958 than in the previous 
year, there were 2,000 fewer injuries and pedestrian fatalities 
undoubtedly would have been higher without the intensive educa- 
tional program waged throughout the year. 
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A report on “Pedestrian Behaviorism,” a study of pedestrian 
practices in the city, made public by the Community Services 
Division of the Safety Council in January, 1959, showed that while 
pedestrians were responding to efforts of the police and traffic 
departments, the mayor’s committee and the Safety Council to 
persuade them to mend their ways, still “far too many continued 
to insist on the ‘right to individualism’ when walking in traffic.” 

This attitude was reflected in mid-block crossings and violation 
of the edict against walking against the “DoNn’T WALK” and red 
light traffic signals. ‘These practices were ascribed in the report to 
“the impatience that has long been a characteristic of the New 
York City pedestrian.” The principal motorist fault uncovered by 
the study was the blocking of crosswalks at busy intersections. 

The report concluded with this observation which, it is believed, 
reflects the feelings of all who have been identified with New York 
City’s first constructive attack on a major traffic safety problem: 


*... the Council believes that if all pedestrians will recognize the 
self-protection benefits of remaining on the sidewalk until the green light 
or ‘Walk’ flashing signal is in their favor, obey the ‘Don’t Walk’ flashing 
signals and exercise extreme caution when making mid-block crossings 
as provided for in the pedestrian regulation, there will inevitably be an 
improvement in the pedestrian safety picture. The Council has recognized 
from the outset that pedestrian safety education, involving the abandon- 
ment or correction of walking practices that in many cases are of long 
duration, will require continuing and possibly tedious attention before 
the desired objective of reduced pedestrian fatalities and casualties is 
attained. 

“The Council, as the citizens’ voluntary, non-profit safety organiza- 
tion in the Greater New York area, is prepared to work with all municipal 
agencies directly, indirectly and unselfishly concerned with the problem 
and with community, business and all other voluntary organizations 
similarly concerned. The continuing splendid assistance of newspapers, 
radio and television stations and all other communications media is also 
urgently needed in the necessary educational efforts through which the 
goal of pedestrian safety can and must be achieved.” 








Parking Facilities Developed 
in Merchant-City Programs 


ROBERT E. WHITESIDE 


Mr. Whiteside is an Associate Traffic Engineer with the firm of Wilbur 
Smith and Associates. He attended the Bureau of Highway Traffic at 
Yale University and also holds a B.S. degree in Civil Engineering. He 
is a member of the Institute of Traffic Engineers. 


ERCHANTS and businessmen have long realized that an 

adequate parking supply is essential to continued prosperity 
of the central business district. Investments in land and improve- 
ments must be protected. Cities have taken positive steps toward 
maintaining the tax base of the focal point of metropolitan-area 
economic and business activity. Finally, economically priced park- 
ing space in close proximity to their destinations is demanded by 
parkers. 

Co-operative efforts by businessmen and city authorities have 
resulted in comprehensive parking programs in many communities 
throughout the country. Basic methods employed in the cities differ. 
In most instances, care has been exercised to maintain facilities 
that have been developed by private enterprise, since it is realized 
that new facilities would supplement but not supplant existing 
parking areas. 

The initial step in developing a parking plan involves a com- 
prehensive parking study. The basic method has been outlined and 
used by the U.S. Bureau of Public Roads and engineers. The study 
includes a parking space inventory, and interviews of parkers to 
determine their origins, destinations, walking distances, duration 
of parking, and other characteristics. 

Parking demands and needs are calculated for each block of 
the central business district. The need for additional spaces, plus 
parking characteristics, are essential guides in selecting sites and 
estimating usage, revenue, and operating costs. These needs are 
usually projected for periods ranging from ten to fifteen years, en- 
abling the staging of parking facility development. 
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Increases in vehicle registration, population, and floor areas of 
business and retail establishments are key factors in projecting 
parking demands. Estimates are made of anticipated losses in curb 
and off-street parking spaces. In most cases, off-street parking 
spaces have not increased unless a properly planned and executed 
parking program has been initiated. 

Some outlines of parking programs ofseveral cities are presented, 
each demonstrating a co-operative effort between the city and the 
businessmen and merchants. 


Winston-Salem, North Carolina 


Situated in the Piedmont area of North Carolina, the city of 
Winston-Salem has a population of about 100,000. More than 
25,000 are employed in the tobacco, hosiery, textile and electronic 
factories within the city limits. 

In 1953 the city created a parking authority, provided with the 
usual powers of developing off-street facilities. A comprehensive 
parking study of the entire central business district revealed 4,728 
parking spaces in the 30-block survey area; 1,092 spaces at the 
curb; 2,491 in lots, and 1,145 in garages. It was determined that 
the total number of parking spaces exceeded the total peak demand 
of an average weekday. 

However, many off-street spaces were improperly located or 
were otherwise undesirable in relation to reasonable demands, so 
that a critical deficiency actually existed. It was estimated that 
443 or slightly less than one-half of the curb spaces would be 
deleted by 1963 to achieve greater street capacity and thereby 
provide improved traffic circulation and accessibility. Meanwhile, 
parking demands should increase approximately twenty-five per- 
cent during the ten-year interval, producing an over-all deficiency 
of about 700 spaces. 

Approximately one-fourth of the trips to the downtown area 
were for shopping purposes. Most workers parked in off-street 
facilities while shopping trips were divided between curb and off- 
street facilities. Duration of work trips averaged 4.5 hours, while 
both shopping and business trips averaged 0.7 hour in the central 
business district. The average distance walked generally increased 
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as the duration of parking increased. Slightly less than one-half of 
the parkers walked more than 300 feet to their destination. 


Facilities Developed by Private Enterprise 


Four sites were selected for construction of off-street lots and 
garages. Instead of launching a broad scale municipal program, 
the Authority decided to assist and encourgae private enterprise 
to develop needed facilities. Technical assistance and feasibility 
reports were made available by the Authority’s consulting engineers. 
The challenge was accepted by the local businessmen. Since 1953 
four permanent garage facilities and several surface lots have been 
developed. The four garages have a capacity of 1,021 spaces. 

The first garage, which contains 209 self-parking spaces, replaced 
an ancient tobacco warehouse; shallow stores were included along 
one of the two street frontages. A major department store built a 
two-level 121-space parking deck on their existing parking lot near 
their store. A major downtown property owner constructed a two- 
level garage having 166 spaces. Parking meters are employed in 
this facility, though it is privately owned and operated. 

The fourth garage was constructed through the efforts of a 
group of 200 businessmen. The total cost of the 525-space self- 
parking facility, including land acquisition, was about $850,000. 
This sloping floor garage is of the most modern design. Conven- 
iences include a pedestrian elevator, strollers, umbrellas and parcel 
pick-up. 

The businessmen formed Central Parking, Incorporated and 
purchased $200,000 worth of common stock. Another $200,000 
fund was derived from the sale of subordinated debentures at a five 
percent interest rate. A $450,000 loan was secured from a life 
insurance company. The debt period was twenty years. 


1957 Re-Study Reveals Parking Gains 


A re-study of parking in 1957 revealed a net gain of 958 spaces in 
the downtown area since 1953. Meanwhile, the county vehicle 
registration increased twenty percent, annual gross retail sales more 
than $60,000,000, and postal receipts increased $300,000. 
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In 1953, transit usage was 5,388,907 passengers as compared 
to 3,528,166 passengers in 1956. There has been a continual drop 
in transit patronage since 1956. Development of new parking facil- 
ities by private enterprise produced a surplus of spaces in 1957 on 
a typical weekday. 

It is apparent that merchants and the city, through its Parking 
Authority, have combined to provide the necessary parking spaces 
required to maintain the stability of the downtown area of Winston- 
Salem. Additional facilities are being planned and co-ordinated 
with the expressway development. One section of an east-west 
expressway, which is part of the interstate system, was completed 
in January, 1958. The final section is under construction. This 
facility traverses the central business district approximately three 
blocks south of the main street. 

A north-south expressway has been planned and an interchange 
with the east-west expressway is under construction. This major 
highway is approximately four blocks east of the central business 
district. Other major street improvements are being constructed 
which will make the downtown area more accessible. 

In the development of permanent parking facilities, traffic access 
to the street and highway improvements has been stressed. The 
new 525-car garage is only two blocks north of the east-west express- 
way and the main entrance is on a key street leading from the 
facility. Use of the garage continues to increase as motorists adjust 
to the rapidly changing traffic pattern. 


Wilmington, Delaware 


On June 25, 1958, the first garage of Wilmington’s parking program 
was dedicated. Completion of the Mid-town Parking Center fol- 
lowed several years of planning and negotiation. The city purchased 
the land at a cost of more than $1,800,000. The Parking Authority 
issued revenue bonds for $2,150,000 for actual construction of the 
500-space self-parking garage and seven stores. 

Long-term leases were secured for the retail areas. A local 
restaurant, displaced by the enlargement of a bank, leased three 
of the units. Others include an epicure shop, jewelry store, book 
store and a photographic supply store. The multi-deck parking 
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facility was readily accepted by residents of the Wilmington 
metropolitan area, and increased use continues even during the 
usual lull in parking activity during summer months. Figure 1 is 
a photograph of the model. 

In conjunction with the garage opening, the Wilmington 
Businessmen’s Civic Association launched an ambitious parking 
validation program. A parker received one five-cent parking stamp 
for each one-dollar purchase; the maximum amount of parking 
stamps acceptable is sixty cents. Rates in the new garage are thirty 
cents for the first hour with ten cents for each additional hour toa 
maximum of $1. Therefore, a shopper is afforded up to four hours 
of free parking. Most of the private enterprise parking facilities 
have joined in the validation program. 

A detailed parking study was completed in early 1957. There 
were 2,635 curb spaces and 3,089 spaces in lots and garages. Each 
curb space accommodated 6.7 parkers during an eight-hour period 
between 10:00 A.M. and 6:00 p.m. Off-street spaces were used by 
an average of 1.4 parkers. About twenty-five percent of the parkers 
had shopping as their primary trip purpose. Business trips accounted 
for thirty-seven percent of the total while twenty-two percent of 
the parkers were employees. The average duration was 1.6 hours 
and the parkers walked an average of 440 feet from their parking 
spaces to their primary destinations. 

The survey area included ninety-four blocks. The most con- 
centrated parking demands were found for two blocks containing 
many Office buildings. These buildings were the destination of 
2,348 parkers on a typical weekday, and the average demand was 
for 1,411 spaces. A 38-block area which included the major retail 
and business parking generators but excluded the two blocks of 
office buildings had a net deficiency of 818 spaces. Based on 
anticipated curb losses and a twenty percent increase in parking 
demands, a 1966 deficiency of 1,785 spaces was anticipated for the 
38-block area. 


Parking Facilities Aid CBD Activity 


In 1957, following the report, the Authority purchased a 175-space 
lot from a group of merchants. The facility is located approximately 
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Figure 1. Mid-Town Parking Center 

















Figure 2. Farmers’ Market 
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two blocks from the main street. Use and revenues of the lot have 
greatly increased since operation by the Authority began. 

At present, the site is being considered for enlargement and a 
Farmer’s Market has been proposed for one level. A proposed plan 
is shown in Figure 2. This project will remove the farmers from the 
curbs of one of the key downtown streets, thus obviating the cause 
of greatly disrupted traffic flow and considerable congestion. A 
modern marketing facility with adequate off-street parking in the 
same building should encourage further development of the 
Farmer’s Market. 

Two other areas selected for development in the parking pro- 
gram were recommended in the ten-year plan prepared by a parking 
consultant. Initially these two areas will be developed as parking 
lots. The city has agreed to issue general obligation bonds for 
purchase of the areas. The lots have suitable dimensions for parking 
garages in the future. Either general obligation bonds or revenue 
bonds will be sold to finance the garages. Development of the lots 
now will insure the area for parking and should influence merchants 
and businessmen of the area to renovate and expand their establish- 
ments. 

Two major banks and one office building are being expanded 
in the primary influence area of the first garage—indicative of 
continued effort to maintain the downtown business level. All three 
of these improvements are within one block of the Mid-town Park- 
ing Center. A large trust company has 75,000 square feet of addi- 
tional floor area under construction. The present facilities will be 
completely renovated and between 300 and 400 additional 
employees will be accommodated in the offices. A 54,000 square- 
foot addition to a large bank is also under construction and will be 
completed early in 1959. It is anticipated that about 250 more 
persons will be employed in the building. 

Development of a positive parking program by the city and the 
Parking Authority, supported by merchants and businessmen with 
their validation program, has undoubtedly assisted in rejuvenating 
the central business district. Plans are being prepared for launching 
a comprehensive traffic study of the metropolitan area to improve 


accessibility to the central business district and other sections of 
the city. 
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Buffalo, New York 


One of the most co-operative and successful city-merchant ventures 
in parking has occurred in Buffalo, N.Y. Parking studies made in 
1952 revealed a need for at least three permanent off-street facili- 
ties in the central business district, as a first phase of the parking 
program. The City of Buffalo issued more than $4,000,000 general 
obligation bonds to finance the land acquisition and garage con- 
struction. The three self-parking garages, with a combined capacity 
of 1,454 spaces, have been designated the Mohawk, Eagle, and 
Seneca, denoting the key street location of each facility. A photo- 
graph of the Eagle Ramp is shown in Figure 3. 

Local businessmen organized a non-profit corporation, Buffalo 
Civic Auto Ramps, Incorporated, which entered into a long-time 
lease with the City of Buffalo for operation of the facility. The basic 
rental is equal to the annual principal and interest payments of 
the general obligation bonds. Key points of the lease are as follows: 


Payment of Rent. An annual minimum rental equal to the amount 
sufficient to amortize, in equal annual payments over the period of the 
lease, the capital cost including interest during construction, and interest 
on said sum at the coupon rate carried in the bonds issued for said purpose. 
Additional annual rentals in lieu of taxes, consisting of the remaining 
annual net income of the Corporation after the restoration of any capital 
impairment and the payment of the minimum annual rental, payable 
annually within sixty days after the close of the fiscal year of the Corpora- 
tion. 

Reserve and Trust Fund. The additional rentals will be set aside by the 
city in a special account as a reserve for future debt service until the total 
thereof, with interest thereon, if any, equals two annual minimum rentals. 
After accumulation of sufficient reserve for future debt service of two 
minimum rentals, twenty percent of this additional rental shall be set 
aside in a special reserve account to be expended upon recommendation 
of the Division of Parking with approval of the Common Council of the 
City for replacement and additions to the parking facilities. After the 
accumulation of a sufficient reserve for future debt service, twenty percent 
of the additional rentals shall be set aside by the City in a special trust 
fund for the purpose of assisting the City in providing funds for the 
accelerated retirement of the bonds. When the reserve for future debt 
service is sufficient to liquidate all the remaining annual minimum rental 
payments, all the excess annual gross operating income over all operating 
expenses, which shall include the interest payable by the corporation on 
its debentures, shall be paid to the city as such additional rentals. 
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In the second annual report of the Buffalo Civic Auto Ramps, 
Inc., for the year ending June 30, 1958, the president stated: 


The Downtown Parking Ramps have completed another year of 
successful operation. Net earnings total $114,042.75 for the twelve months 
ended June 30, 1958, an increase of $29,366.90 over the year immediately 
preceding, according to the audited report. This includes $13,119.84 
interest earned on the corporation’s invested funds. 

These net earnings will be paid on or before August 30, 1958, to the 
comptroller of the City of Buffalo, under the terms of our basic lease. 
This brings the total additional amount paid to the City of Buffalo to 
$347,293.30. These funds will be set aside by the city in accordance with 
the terms of the basic lease agreement entered into between the City of 
Buffalo and The Buffalo Civic Auto Ramps, Inc. Henceforth, a percentage 
of all excess earnings will be available for the retirement of this corpora- 
tion’s debentures. 

This corporation also pays the city an annual rental of $170,924.88, 
which, together with the earnings mentioned above, brings the total paid 
to the city in our first two years to $689,179.06. The annual rental is the 
amount required by the city to completely repay its investment in build- 
ings and land and interest on the bonds issued, during the course of our 
30-year lease. 


The three garages accommodated 866,05: parkers for the year 
ending June 30, 1958, compared to 791,775 parkers the previous 
years. 

The corporation provided $300,000 of debentures as working 
capital, for the purpose of operating the parking facilities. The 
funds, which are held in escrow, draw interest from the city. 
Provisions have been stipulated for reducing the fund to $150,000 
after sufficient reserves are accumulated. 

The three garages were constructed after exhaustive study of 
central business district parking needs on a block-by-block basis. 
In the core area of the downtown district, there were 12,482 spaces. 
By 1952 there were only 9,119 spaces. During the 15-year period, 
substantial losses were recorded in curb, lot and garage spaces. To 
meet the 1952 parking demands, an additional 7,800 spaces were 
needed. It was estimated that by 1962 the deficiency would amount 
to more than 12,000 spaces unless a concerted parking program 
were launched. Private enterprise has continued to develop new 
facilities in addition to the merchant-city garages. 

The Eagle, Mohawk, and Seneca Garages will be supplemented 
by additional facilities. The Board of Parking is finalizing plans for 
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the Huron Garage, which will contain about 600 spaces. Initial 
studies have begun for a fifth central business district garage. 
Considerable planning is being carried on to provide permanent 
facilities for all-day parkers approaching the business district over 
the new expressway system. These facilities will be situated only 
three blocks from Main Street. 

The parking problems of outlying business areas were studied. 
The city constructed a 1,100-space self-parking garage and public 
market in the Broadway-Fillmore area. The facility cost more than 
$3,000,000. Broadway merchants have leased the facility under 
arrangements similar to the plan for downtown garages. Studies 
have been made in twenty additional business areas. Several lots 
have been developed through co-operative efforts of the city and 
merchants. 


Pittsburgh, Pennsylvania 


One of the most energetic parking programs has been developed 
by the Public Parking Authority of Pittsburgh. Five garages have 
been completed and two are under construction. All facilities are 
leased for operation. 

The first two garages were completed in October and November 
of 1952. Each garage was leased to a private operator under a 
twelve-year lease. The basic lease terms are as follows: (1) A guar- 
anteed annual rental from the lessee sufficient to pay the annual 
amortization charges on the bond issue. (2) An annual management 
fee of $50,000, which the lessee will receive after paying operating 
expenses and rental. (3) A distribution of net profit between the 
Authority and the lessee in which the Authority will receive sixty 
percent of the first $50,000 profit, seventy-five percent of the next 
$50,000 and eighty-five percent over $100,000. (4) A deposit by 
the lessee of one year’s rent to guarantee faithful performance. (5) 
Operation by the lessee subject to the rules and regulations adopted 
by the Authority. (6) Control by the Authority of all parking rates 
to be charged at the garages. 

Both garages have been converted from attendant-parking to 
self-parking. The change involved only minor alterations including 
one additional pedestrian elevator in each garage. The annual gross 
income has remained at relatively the same level, while operating 
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expenses have decreased considerably. The other garages in the 
system, which have been completed or are under construction, are 
completely self-parking. 

In June, 1955 the Mellon Square Underground Garage was 
completed. This six-level, 890-space, self-parking facility was built 
through the co-operative efforts of the City, the Authority and 
private enterprise. In 1951 a gift of $4,000,000 was presented to the 
city by three Mellon family foundations for the purpose of acquiring 
property in the block and constructing a park on the surface. 

The Parking Authority entered into a contract with Mellon 
Square Garage, Inc., which agreed to design, construct and operate 
the parking garage for a period of thirty-eight years. The City of 
Pittsburgh leased the sub-surface rights to the Parking Authority, 
and the Authority in turn sub-leased rights to Mellon Square 
Garage, Inc. The garage corporation designed a parking facility 
and surface park for approval by the Authority and the City of 
Pittsburgh. 

The corporation constructed the garage at its own expense and 
built the park with funds provided by the foundations. The Author- 
ity has title to the structure and the corporation will operate the 
garage under leasehold for thirty-eight years. The Authority receives 
annual rental based on graduated percentage of gross income. At 
the end of the lease, operation of the garage will be turned over to 
the Parking Authority. 

The second bond issue of $5,750,000 of forty-year revenue bonds 
was used to develop two garages. The garages have been leased for 
operation for the duration of the bond issue to May Department 
Stores Company, represented locally by Kaufmann’s. The yearly 
rental guaranteed by May Company is equal to the annual debt 
service charge, plus $40,000 to cover the Authority’s administrative 
expenses, plus an increasing percentage of any gross receipts in 
excess of $800,000. 

The bonds are secured by the credit of the May Company and 
the Authority. The two facilities provide 1,335 parking spaces. ‘The 
garages are immediately adjacent to the department store. How- 
ever, they are available to the general public and the department 
store does not validate or discount the parking fees of shoppers 
using the facilities. 
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In 1955, a comprehensive parking study of the central business 
district was conducted for the Authority. An over-all deficiency of 
2,358 parking spaces was determined. Included in the estimates 
were the five facilities that had been or were under construction by 
the Parking Authority. By 1965, it was estimated that 7,000 addi- 
tional spaces would be required unless additional facilities were 
developed. 


Garages Planned for 1965 Needs 


Following up the study, two garages have been planned and are 
under construction. A 580-space facility, completed in 1958, has 
been leased to the operator of the first two garages on a competitive 
bid basis. The fixed annual rental under the lease is $200,000 pay- 
able monthly in advance. As a guarantee of this rental, Parking 
Service Corporation, the successful bidder, deposited with the 
Authority collateral security in an amount equal to $200,000. The 
lease provides that if the gross receipts of the garage exceed 
$300,000, sixty percent of the excess will be paid to the Authority 
as additional rental. The lessee is required to assume substantially 
all costs of operating, maintaining, repairing, and insuring the 
garage. 

A 690-space self-parking facility is being constructed at Fort 
Duquesne Boulevard and Sixth Street. Retail stores will be included 
along Sixth Street. The Joseph Horne Company, a leading depart- 
ment store, will operate the facility under a long-term lease. The 
company has guaranteed a rental equal to the debt service charge, 
plus $25,000 to cover the Authority’s administrative expenses, plus 
a percentage of any gross income over $450,000. 

With the completion of the two garages, the Parking Authority 
will have developed 5,000 additional parking spaces in the central 
business district. The co-operative efforts of the city, the Parking 
Authority and private enterprise have produced a successful pro- 
gram in Pittsburgh. Two major department stores have leased three 
of the garages, a private corporation has constructed the under- 
ground garage and a private operator has leased three of the facilities. 

In view of the apathetic approach toward a solution of the 
central business district problem of parking and traffic congestion, 
considerable detail has been provided concerning some determined 
and successful efforts. 








